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Abstract of JP2003025425 

PROBLEM TO BE SOLVED: To provide a biaxially stretched polypropylene film having high rigidity in 
its longitudinal direction using a widely used longitudinal-lateral sequential biaxial stretching method. 
SOLUTION: The biaxially stretched polypropylene film comprises polypropylene satisfying formula (1): 
log (MS)>-0.61 log (MFR)+0.82 or formula (2): log (MS)>-0.61 log (MFR)+0.52 in the relation between 
melt tension (MS) measured at 230 deg.C and a melt flow rate(MFR) and is mixed with at least one 
kind of an additive compatible with polypropylene and Imparting plasticizing effect at the time of 
stretching. 
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@B 103 SEJIS ^S^p. umAi ^Sam 2£|}|| 2» in 

^S^AI7S0>*aOf«*li9^IEH04 

ss^Ki^is^ fiji»]aF/MOksui^:7^«£H:ioiMoieh5 

^•S5?AI 7h?Sa*A|2(HI44IHI 31 -13-213 



eiSSlSSOl eh^gfe 2ate0flAl itSSI-SlM BBHI g§&s|(HS)21- aM.eS?EilO|M(B8lt IKw rate; 

gaf gi2i snroiMMsj ^nm flssi= 2ioii assi s-^i oi^a^ieiss sgsj aoli^ 

■?\ ?!KiiJ 2ia. wi. mM. s5sofl>dg 2o«ei. dissii: Massies im eoi afseih an. 
n [H^s,^S2( .=-s ^ oi^fSdass wsEiasia. qi:'iaj m^ sgsj g-s^»:(ji§gd 
aoie, gadii. as7i£ vm ^^mm wm S5!^^;^3£s^ei gfs Eaw 
ao^A^ AiMs^ss azt- oistAia oiad ess an. disii as§ ?^»7^a«a s akji 

Dj7iAi, ooAit^ di^sd sa^ssis igoii vm. ^^^m oi^^d ta^vi! ssss s 

SeiOII Qltr dSS siasr S&7hSl[:K 01 OH. 7FS SSSi sets: €SSJ 90l@!%fOg 3371 OISOII^ 



4&-1 



?g aoistfsM pi^3d sasssa ggs ia^f 210, 

oi^sti sa jEsies mmm 7\°i mm s.^ 32 pise ej^ir ia^F ao: 

se^sisi .Js4i-2i7ais sa> as^sisja 4:45-3787^' vga- s as^*i5ii 4yi9-^i662as sa- 
§011 2i*fl. oimsd sassia Bm§ ^iHm m. loiss^. *ahi»ss siit^«; jfl^Ai 
ap|g^t^ss gatasipi ..apistfss stj- g.»g^ asrftfe: sas mm; sid.. sEtr, .oig.aoigsf 

SE9 saHssa. AIMS oi«s!ia «v apistfss wsa*fe='amioi jhaieich siEf. ■ 

gsiasiag AFg&Hs assii s^s ^^ oi^sdiiirtAi sets oisti^ agsi 01^3 d 1 
assigfl s#2i □lA^It^ fli5(pieK njpiHi^^ awEt^ t<Di3((eim a^sskji 
a., gaaoi a&ms ^21 a^s^ nJoiMis oi^cH;q,s gs^^ s^i^s. iooihis ^ 

D, tnaAj; Giaoi SS2I gf^soi ^a^tes j^j^as aaoia azKia sistcK. 

a, ae^Sjj :t4i-2J73Qs sau ae^sTK ^sb-siszss saoi :?raa aoife'VssTjgdw 

d saissgB s€09 ui*i feji sum sjs^f aao. 

& OI#3d ^^Sga ggSi ^gjll %Bi= 23(rcOI|vM ^SODAd OISJ #@S:^ 

(MS)a amSS?£S0IM(i»8lt f low rate, ICTPFSh?! 

log(«S)> -0;6!log(>FR)+0;8Z (t) 

t a-^Ai?ife #a=sgsflt sssFs oi^ad lassgsi iioicKxaisi mm, 

amfa. s m^si oi^sd mmsi as g 11*301 Ais»F^ sasssessi §§ 

§esCMS)lF §MmS^|0IM(MFR)7F ^(2) s« 
log(MS)> -0.6tlpg(Mm)+0.52 (1) 

S ErsiAl?!^ eaSSSf!£^S 0|9p|733;0mad SassSS!! SSOICfC;^^ t(BI}, 

^sfe 01^3 d ga^sgg leoicK^ 32j ^eh). 
iq= oi§3d §aHS§g SMoicKsi 421 tjai). 

01 SS230I sioiAi. mnn mm smm ^ 4oniiioi.^ giKiiaioi ewh^ s§ m 

gss ete oi*3d sassBis ssoickw 521 sa). 

&7m s §^21 oi^ad ma=s§a noigjtfss geisaoi as gefiofua 84^ 

Mil. nsM SIPIAI2I sg2| a4=2JSSoi imoi sa. 

^d. .S^ir92J «112J ^fflSAi. 230XWI>M ^t^S tDI2| #§§^(HS)«1^ aSg£^^^I0IM(MFR)7^ 
lre(MS)> -p.6np9(WT!)tO,K (1) 

log(MS)> -0,61lo9(MFR)-K)>82 (1) 

t B^AiPi^ sasssias oi^sd Massga ssoiD. om grs sa^ 

SSaS Sai, 3S9q(HS}OI »S nsesq eaSSlSKHIgh Hett Stfensth-PP; P|»K HNS-ff>S 

J'IXB)Oia£tQ. 

017IA1. 230*cMA| ^§«Fa# [I82| SgS^(MS)OIS, ilMf!dEOii£l» AtSSUl, 
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assm 200 21*1. BS2I s-s ^ Diatadaoi aoiAi, xiguw sasrae aoiiMfsi gfSoi 

fiOfl _ 

26696085 SaOfl ^ISSJOi Sic U|2^ SOI §HM?IS £W;^- &I2,nil^S^^ 

#J^''^,,S.^*^;^£^^xi«i If^iil-jSJ'^ Bbreal isAt H«N=P{ei£lS: ! IIIBI3dHKS Oow^ 
aaq- HMS-PPOflS ! 020:1 S)gOI a?lSO. 

9 " I n.iu/f nlu. 

U€M ussES aMEjeiM g*es Ajss 3:^21 gfsss iKtoflAj ^§m. a. sssasws' 

S M.L.Mc Corral IM 21SH31. Americttn Laboratory, May. B3-"i5(1978)M ITJEEIQI 2{= ga, 

asows- 4r&iE §ss.n:i-> 

oi?i£i 201 uhg^©m. ap- un}^sf?fl& 0.3 giskjiq-. s:7ixi4i:7K o.95g asLS, s^ai^i 
^ sa^sgfl2j simwi mmn. seas s^sis 11121 mmtsst sscvoms's nbduiusjoi s 

B ss2i oi^si! ga=sie! 1301 ti^as §aEs§s2j g§s^(MS)2 3 



(MS)S aO Ull^^ffl& 4~80cN, 3^ Hl&?RSp?jIS:5*-4tteN., aO-: UI&?5©Rfl& 5~2qcN01C|-. 

ttgja s^ou^ r-eoiKxa aoi. Hi#?sisra. biasj oih §E2j s]U7k aoi^ 201 

msoic>. s&groi igita; DiSHMMfe saii^oi emisCTu; aoiatfej tf^aif:7K Hi?i 3^ 

siQ. *!(0i s^Ai?is ga=ssa2i stjws act ui&sisw^ 2-.5cswj. ahgajsi-?!!^ 3 

a irS2| ^ 221 ^fflfe S§S«l(MS)lh SIMgS^aO|M(|<FRP^ m\ ^^{zm e^AI?!^ 

log(MS)>-r0.6ilog(MFR) + 0.52 (2) 

sassseijss oi^q!/q& Pi«^3d f ajEsei! ssqiq-. 

B ^2| omsi> mEi^mn mmot mm^ sass9^€ -^(2}s &^ai?i& sasssssss 
cifwqfe 2IHI SS2I s-s ^ oi^sijaofl sJDiAi, wguCT sssias. aojgjt'21 3s 
01 oi^si! lasssss mmm Ms.m 4^ ao. 

Aia ^ 2tO, 

log(KS) > -0.6ilog(MFR) * 0.56 (3) 
log(MS) > -^.61 log('MFR) * 6.62 (4) 

^'?\ mzm ^^M9\^ gassssis (siacH, §s§ei(MS)oi oiejh ii©§§^ gassgej 

(HI* Melt StrengtfvW ; OlSh. HMS-PPa ?IX|)a gg ga5Sl?S» SSfSCTU. gaHSSSB 

s)i ste aM 2ISH3I as i> sia. oia as hms-ppb stjehs 31M 2|«i. ssti A121 mk 

B ^21 ^121 % ^221 tiSIOI StOIAJ, OI«S!d SSSSS^ SSOfl A}g$hb Sa^€gi2| 

iiEss^eaoig(i>FR)^ fliehsei sjsonAj i~3o&/ios2i a^ioi 2i£ 201 Bt&sisia, amsI^M 
DiM(BFR)?K 19/10M DieiQis, g§&g AIM oiaoi i^g«CTu. 2rsae2( nwi 5Al^^s se^s 
g2i smo\ g^ye^^ siD. ^mss^oim(hfr)7k sos/ioms ^£3. nisrs sbhi $n 
MSjoi a?! a= msi s«soi w«tf 2^7^ sMss^aoiecNRos ap- u^a«^«|■?^& i~ 

20g/10a-Oip, 

B i{S2i % ^22| ^E»m siOtAii 01^2 ga^sssi mBm Afga^ sa£sse!2i 



^2003-002Z7SI 



OBiitSEe Sg(ffl B a iB).g .a)-ffl.5JB! 2!0I tiYS:^m. •94~99.5XS." 2101 SQ tim^t^Q. 0[?\M. 

LHerg«. §01 sTasFTfl mmm e^g«i5» 4 asHs. ssg , ag,, ga^^. =;Efflu Tsa^, Emm 
oiM7hS, #21 ss .?fs sstM.aoiAi, 5fg oi»7i5«s 3;f£ lie aariikaEj-E 
egfn m m ii.)pi asTDieois, ig^s Sfisig iij2< °io\ 7iimm, m^mQ\ 'st'n as stjoi si^i 

UBSM, 2!iaiJ- 310|Lf ,S^IU 5CHU 3!. EH]|LI0IM,:7fS #2J um7iS&0\ Sotsi 
2. *^S7| ^3I#.E S7JI .a= aOI sua. WiSEfe 0 0 mXJI 99.5J© aSS. Sisjsoj TOif 

= api acK. s... oi±^2im±om[ 99.8xe aas. a/sim stQ, oi^tsfciaai 

mon ^sgj ssoiu as smm moi ^^m ms. fil 
Mas AissHSE m&a. 

SMor ssaa s^saoicHs ^nT ^seaiaf ssisi niaij ■sWi l^i^i^ 

7t MSEEIOfE OI2f its SStf SSOIU gfflEgS :EMrai SMSSAIv OUSCH.. Ofl 

(II) gSJ §E|=S@1«2| :4«gfS.S19f 321 as^g AmSIOl ^gShfe 201 UUfSISWETlsr^ 
SI SSS 60K Omsi SESI .n-ligi££.2AI^H SE SfSsm. : Si:?! it; ISOtOIAI ^ 

Aia oii^ asasEe at ass^ afs^km ^sir ^e ssn. 

QM»^ -M srssj ^msji. g^bii?^ seizssus its-tm om^a sdsss 
sen i!«i>ti ^stKii-. 

fSi^^^BS AJSShJl, Co98«ell21 0|g[PolyiiBr Bwlneering Science, 12, 
64(1972)1011 OKkAi, 4»tl«taD-. Ol^iAl St!- sa«goi&. Xl^^fll.^S B^m ii&SE-d§ B 

c^^imrl' SIS^^-SS ^E^«Sl?a 230X:, B:S^E 60S '0|A|2| dSSS2F SETS 
I uiUiL>r« 

s &S2J «EHS! oi^ad: tsi5s§?s §#s M^gdPK 3001^ gsiiEsgam m^fsm 2! 



s oi^Sd gaisMs?! im..s^a.&.saHSSi!2j.Eaeji&^ se am 



ipqpisioip-; 



sss ssEtj^ stt, s:7|:?2g Tja saaoiu- seidim msesi^ y^a, §e^s» :i;62- 
§«. jazse^ea ssM ^isisioi a& urn aoi sas^ii Easw aa. assE,;^ 



B Q|^3i! gElSSlSS ISMfe 01* @.SS«4(MS)0| feS lSligSSS. ilggS^ # 

H4S-PPHI qiaWSAIS tosellAh HMS-PP(EFag : PF-814 #), Boreal is^l- HMS-PP(EFaS : TO 
ISmMS €). Do«M Sfl?? H<S-PP(E|-aS : D201 B) §01 gTISCf. 

0171^, { nU^ S4IS7iM 5^& §E|=SSi!a21 asSEOia I aK..£ S4eS7» 5ffe 1EI5SS 
^isias Sasi 5^2S;>J^ 5;hS 5148^ 1S« §EJ=gl?!£| jlSSEOID, Ev US 
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aE= aMsjeiofl mm. Mm s«hai stisj «a2s 135x01/3 ^st»D. a, swssgxjss 

N.l.Hc ConnoJIOl Sima. Aiier lean; Laboratory, ttoy^ 63r75(l978)0| SlSIOi Stc ^ ;g2t£ SI 
r'Wi^aS O. 9501 ^ .,2101 B1©S}SH1, MQ. UUfSjtlJil^ -0.901^10. M^JWa^T 0.5# a^S. 

HNs-ppsi m7miii?i mtam. wmzs. tmm mmisi ssoi s#is»>7i si^ 397^ sit!^. 

H ^§2|,S13£|;'Sffl£| ,0|^SA! gaSSgeS IMOfl t^SEI^ EBgapi.. 3001^ MSj^siesei .© 
DB2I. -—'^ 




_ . . it 

M7\ aoife 201 sgoia. ssatJi isif oiB-ase sa^ysoi s^4}e^:?^u/ lofst^sj & 

]i45j «Ett£ s^.bii7h iedi^ sa^sei^. oi^oixis di«9d sassseg mm 
MQti^MM^MMr^^?'^^'^'^' 2€?*>aB aoiajt^ei i^aoi *s oi 

20-50, lYS Mmmm^ 20~45oir:>. oms oasui.. §pioi 
2ISH ssoi aoistfsi cm %^Mm 4^ sto-. 

^7ist tim ifs eeg^p^ leoi^ gassssss, caacH spiwi Lisyi »£f ifs gg§^(MS)oi 
^ 3§§§e! Ma5ssis(Hi^ Belt strength-pp j o^s^ wis-ppa ;'l?I)2^ a€ gasssssg 

situ, AISI SHHtF aS2| ^S^gSJ XlHHstfejjgs 4^ s5>7 ^ ^' 

g :;qi42i wfflsi Qi^3<y §a=sga igofl Ajsshfe ga^eiais M^gBpi. lan^ig 

^Sl a2Li> (HiaCH, 0ISH9B UatHS SSS SaSSS?!# SSSIS 301 Bi^^eia. 

^, e»gu|3^ 3001^1 geisssas sstts, s^suig iboi^ss sfe soi uFessisKi. 

Melt Strensth-PP ; :0|5> HMS-PPEf 7mm SaisgSS* StiSfTILinf SalssSIP M 





~ag/10SOIQ. 

MiaaEE SgCiii B ni mm 90-99.5X2! 3!0I.U^m^Hl. 94- 99.513 201 ecFaJi^Sttlf. Cfl^W, 

agfB 0 m i,)am, ga=Sg?!l)fl aXHAJSJ Olierqsi aa:?3E§ SiS 
jqSDIO. DfliS&c m m n)g 90r-99,5XS Sfe :3t34^.^§S0^ $4em, UIS«. SS/ 

isa, ui2fss #01 mtm sgg. s^s isossf sishs, s^. ^mu js 

aoiuoiM 7is #si 7»ssffli aojAi, *S; 0i«'7f5^# a«g sisw 4^ sich m 
4:aEE.Mg(iii la o Bjol 90Jt Die]oi3> iiss tfniei BSjoi ^4^mo\ i?i s^f 
£s 2i7i tfflioj. siliu 3§oiu s*}om ?oflj aVa^aaiiioii 2« sCBi?47«sa jgfw 

= SOI sin. 4^371 ^mms. ab^Ol SlO. DH^SEFE SmCm a n b)0| 99.5X3 ^23. 
S6~38.S9(OIO, 

e ;a32i a wsi ^ami apiAi. oi^g^y gasssis agon Atgshfe gaHssissi 
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raM^..^|s^^j7i saom. Di fipg asi^. ffljon ««a u^m mm. n m 

B 39321 sa s fli42j. 'sasi oi§3i!. §Ei*si?g giofl mt\^ gassisss .$s = 

B^^^ggi Sftts jss^aoiDiE ^2; Hssaaj "siis. oiasi e^ai aeoi -sst^a s^rai 
7[ saEsioiE Id. oisr as sse- ssoiu BaEis em«i «^^sai, ooaf. oS 
&a>.,jEss.ei^(Sf«ra saHssi 3^),. j-^is. j-^i8..»ta{a4>3MHiiiiie.is-ij-4aa. 4-wa 
snaH> 5-<His«iii-i,i-^e!., i-aa. i-saijf. Hiawesna. >£i?!!> asess. AiissEs.ii 

^m> 5-(Hl:^-2^!taaaa SOI sTiao. 

^2!G!!;ii(ii) esj #ei5si?fl2j .^S2ts ^21 gsss Afg&KM ^^te aoi 

& ;^12| tiEH. 1221^ EH , .1033 SBI . a a4^ : SEH2| 0|#2iy- 

m ymem ts\= ^hiflia wtw. D\9t m^ mmyi s^xi a^^a. e as 21 ^^01 mtm 
4^ 352; sie}«s goixis 2!oi: sp-;. olia- a?^3lsy£ ^«7i§vassi^ ' ^^5^ 
s^s 4j°4iXi a/E^ t^^kw sfe Eo^is^^^ IS 01^1 aiSs ma 



at.^ ^isjss tt^m 4<to4sxisj SEbi soia: se(0i©k igs srefLCFys eot: 
4. ^^^^jqoii ifebi a:^iee> n ^dba?j#s seal oi^i yn^^ew^ 99* ;bj^s tt 4^:^^7m 

E!«4=ib a qims^ saa^ ^satJgoio. roi^iAi. 2-2021 jiS4=oio. 

g?S WOI Sm. B W82I 0l^3d Ma = S§?S 1M2J 2^, 4:ifce n gOX 

oife»£s 301 tim^tyn. mm bsx o\&^ 2101 uiss^ta. □ smajeT It-m^ 
4s p -pge! SOI §61 timmm mma. 

M2L^.^t^n^=, MPM^ Ms7isAjfe 1001^1 tim-^tm. b^. mmm^ 501^, m 
siiM, Ovi~3os@x2! aoi u^gs|3H:^. U7\ ^nsi stmoi o.mm mwm^^m. 

s.. M^ms.M t^ssf= a=s*3fi[g Ajs&.g^oB&gEissisiia-^^s 

SOI sfs}*fe sMAi, IS LH^ M0lE(vold)7^ s«a77«ii>^«?r«moi ^rtlt f 

Mae OISm emAia. 7lfed^0| SiQ, --rsi . w^. M 

lassssswi ^gsi-ii, ai» sm ^lit} aa-e^uiAia 4^ si= i7f3i2i -^jawsAi^ ojaai, s 
aii^AF asf -ofl^iaaia'CEisa : Bsoiuias 1)7 oliljSg«oii>f 

e ^2J at2J SBH. ?a221 «EH, ^3°J SEH S 1 42| eBj2J 0IS3t! ga=SSSS SMS SIOIE 

tr^oi s^Sis^^e son 2U8< PhiiHiaoi^oi mSBS © 4? siD. 

a. B SS2I JSt2| ^Q), ^221 sa. 33321 gy 39421 Sa2| ;0IA3i! #a=SlSS §1S S{ 

g^fga? §Ofl ^4^.K7F4sMa0l«S SS ]n.^«S ^SS ffi/Ec 4'S<1+«2| 7naa ga 

^is^n i^sgsi S7is3gi2i. ssrsjis sts. ai«j^ aw 2j*i s«a aoi b^& 
Qetsoo Afs&i^ saoo^a ^s&is 4^7i^ a9ms&i*M d^ssg m^Msm saDfi:±aa 
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sag, ia^ii]e<!3ai. faEossHWiisosas gsj sac^Aiirieojfas goi sTisd-. 

Ai@9t^ aaiw^EBs D3Fa^vt^ am «e aoD. p-^Aisj^stf 

gabi4AiqmipissAi= «5Amiig5aoi4:AioiuioiE> □fflytHii»aoi:tAioiui(3iM. slssaoliAJd^ 

ISOIM, OI^SBQOIdliAIOiUIOIM. EflMaOflltSaOI^OHiOlM, a^SSaOJrLMOIUIOIM. adaoi;d: 

AiPwoiM. mi!ogoi4yMomidiM2j- ^masigsiai ^jm. nms^aoi^MOidoms^ sa 
om. nmmmmm. mMmaom. eisfooie. Qiyno^i, aQie!QiDyiNi&. cioKHMJBiy 

01 a^&^^a. om :ws s.^(mms g= 4=ErssAis ^B^mmnii ifceanraiea:, sm> sepsis 

^63-^551S Sa. HB^Siffl §5-1521595: e^aoi §:?iaa-* 7Hag SSSSAJ. DIiAl 

oMoiMfl sitfg, oj^'AiJj sitm/ om?o a^esj^ is^sife :s«oie lss|. ?^iBae ns^m 2 
01 MwaJi^s.^ oi#po ^^^axl sf=p. 

^^d^tH^i^:!^/^ Q^mMmus. s -I 9aiiDi> ^MM^ir^saAisotEOMv Di^s^rpsa 
M^mE, Ega^gre^paaAntoiias, piasifPaaAiiKHiEiia §01 oiAJ£i?asr. pisoi t.^S£r7Q 

36^'ffllimo^%W(^?^5g's^» "^"^ 

Hi&^H>. ymm^M Afgsis iora?ji atrasi qijaoasAi^ ooiussa yyym jmymMsm 
oiiLAjDH-iOiM?!! tHi^Ai?fl mim. pra?B a^s¥Ei aejEj^ ym^^ myms ^ 

7ra73DOf 2ish:>ii ^sei^ ii^*]2f 7i#£i a^^^si Tasph.ao)^ s^?!'. ssp. 

JE, ^71 S^a^S SMS aeitlS AISTLHS, in^# 2«0| g»a»CT ymtm 3SISt7l OS 

«> m^sois 7^2«sBlg S7i&k»e ^o. 

ttisiftM SJWte 7H!iiiaBisAis 7^iil*afii!^7^ a^ii ass, 4=s^hi. 6»«sFifMoi u^^?^^p■. 
7m^;qisAife MacH, Esase**, oi-isee*. ^.m^^u^^^Ui^.. orasif/MaDdioHii 

pnas!i+> sDEtf,. srasitf. :o\ms{*. vs3-Mmm&:i^mm^t*, \.^rMm^^i^a9m^u^* 

m AFfsr^s Sip. 

qiM2| 7H2^a«S| ;iaOllS>y^ OOIUS 93 7f7|^ im 7|-S^AIXI|7KJ1M 3i?Sf9|g-a>:M-(E|-a 
S :PTS f )1PI gTiaP, 
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#1 i'8i*r^s¥^afifKffiws;^^ ^'^^^ ^'^^"^ 

OfOB^acm^a. :»i#aiei s^goi &s sfBSoi irass: $21 ^Kiuiiaoi « 
feoi erttsife gioi. aa. iii^#qi am sq.^ih$s. mssi gaoii MztM Mzm asia, 

5, II|^2i^ S^S-Efe 0:at'cjn 01^1 blS^m. EI^SjU- 7IS2i a^3E7f 0.6N/cii£l|DK]| 

SJ^SM cm## tc^siii. s^w §lssA^^A^€*fe3s. .s ss2i .;giia wffl, M2sn Mm. 

^321 a 38421 Sa 21 DI 43d MEI5S§SS §12) sad :S2 SECRam ^^SS, S^, MS 
a &X1S21 SSSS^EI D.01^0.5/««CKH^e-5ieHl/ :bl^S^!S^7^1M .O.d2^0.2AaDID:. SSd S3 
i£(R<i)7f 0.02^ DISKIIS, 1#2| #S0| ^mm, ^3^01 SlSiehc 3%7K-2tn, S^d 

(Ra)7^ o.2/*i aaa- m^^i g^g^## ^?i§«th'S«» .s*r asa^ »Fai Sm wishhi 

Si.. M ^i2j;^a, M& sa. a,3Hi.«a a a42j tja2i oi^ad geisssss sssi sjoi 
a> ja32i^a a ;i42i ^a2j oi^sd gei^sge! §b2| £a@Q)^/§^.$2i. §€0^21 oiiii 



eoi unt^^sio. uis^sCT^ iswi ssaiwAj ESH^ ga^sAi, lasssgs oiad 1 
KM m^ais ESfthii. .$*H3i*ad tmmm, m^m^ Meissia iifssstji: s[2} 

B SS2I M12J. tia. a22j «a. ;a32i tia a 3421 «a 21 oi^ad Mas^sis tmm 



S«s,tf#AI9l7l 9|^AI. S7I yms EIJQU ¥7ia»§ 4:1F S7iefe SIS &|§acj. 7|#2J geii 

ssesM ±w S7rafe S7I gjTjsAis 7FinsEis 7ffl§eiiHi§mEngaoiM aw, 7K 
g MAIM ^' gio. Dig ax^?^.l3 ass g irg2i as2i^s.Sl aji tSsra'&w ^i s 

OI«fe 0.5~WF H^gS|»H:>. 

B sasi ai2i sa. si2ej ^a. ai32i «a a «i42i «a2j oi^ad ga^§?s ^71 




iaoMgaAOSE s es 01^21 st^g « 4? m 



E. e gs2r Hii2i -aa, ^a, ?ai32) sa a :^42j $!a2i oi^Sii. la^sgis seoiAis 



SaWJifiJ^gSfe . . 

DISSS ^jfl §pi §7ras aoiii, ?h57r?flsif saxa. e= sg Jia2i ahdi am^ 

B il€i2i ^i2j ^a, Mzsi @a. ^321 ^EH a 31421 sa^ or4ad Hass^ti is(Hi'a7isj£? 
sas ^si timsiiJj srsu. ooaa- iEBDhadOia. sid&JdHiiE. m^imvaiE., gaadoraE 
§2j omiE^ E& .0P2) mtmi ^w-t. iu, 

s gS2i S112I sa. si22i sa, S132J sa a Bi4ei ea?! oi^ad gassass asM s7ei^ 

goi u^f^*^:^,^ao HursjsCTfe o.4~i.5s^^2i ;B?ioia. e, ass;gHiS!j g^iki ©tii S7i?f 
s 0.5-^2,0 siF^7f as&^sah sa2j sobai mq his^io. 

E> s a^2i flii2i ^a, »i22i f!a. M3Si Mm a 9421 ^msi om^a aassai! aioi^ 3 

B wsm. ^7ia»s. s<irti«M^ ?7isxHi ueiaii- tjsajq^ sxia. Msra, a#a 
oif , wdi^. &dDPLi6. 8r?oiL>. ^a3K ;toi«Qi&, jfis. 7^§aLK)lM. mB. mmi 
^zs.. ssaguoiM, dsfQ&g2i a?j. e= 0112] st^am s 4= SJO. 

2j «a. S122I sa, 391321 sa a 391421 sa2i oi^ad sa^sau! aaM^7fe#7Rf ^7ili 
73^ 4S1 ti^BTi &2ij. maa. aam^Ai^irTii sma2) 7^jia7;^. aa^iiBS!?!! 9^21 71-111 



axF, oBiM mtmsi :'i-iaa?;F, #a^&7ii s-tMsj, ^hmaw.. #ei(hi>:Essio sieisi 

*^|. ^711 £1= ^01 SiP-. 

cmoD. s msi seh, wssi sa, tsssi sbh -jiiAsi tjojej oi;4ad= sassia ii§si 
¥01 #21 oia:»m ^sim coefAj, stssj lEitaa 201 uf&^fa. 




B ^21:01^2^ €E!iss€ig ii2i ;ai2i ^Si. )922i tm, ^aaasir^oi % ;q]42| ^0121 sjchs 

§t= ?IS 2!i|«. a^S, CHSS-XIS S #321 leiE OlS^S tf^A|3l7| u^^*w ^ 
Str ^' 2iQ. aSU S-S^SJ A|2J gWI Pk^SAl^ S7L i+i. Si, &if7hi. IS l:l:/&i+71- 

i2j 2^78 mo\ tim^tm. sm^s\ bsmais S7i smai asu wasashs 201 ^st B^g:5! 

S ^2J 391121 §Bf. «I221 ^ffl, X|i321 Sffl S 391421 ^^21 Ol^Sd gaHSlS i#21 aB^cOH/M 
21 IDIUtra SS(Y(ffi)))& 2.^a OIS£! 201 UFg^WKIJ. SKiOf A12J vafflp^ 2,^ OlSWIS, S 

s»s sEife 3i?7f an. ejiB AIMS iD« 015^. aoiLiioiM AlOils gB2i as^i^ 11 

MMtt e^^gOl a^aSfe §M2J ti^SOl ^HS" i^7K SiD. 25*(;0flA|2J 

goistra s#(Y/(MD))s mm^nM 's^nmm oisd aim^ am [I821 mzt gE, ssd 

SaiSS, HHs e). A1#S1S ga=Sl§!21 SgS(n in B Bi; II son Dig).. 341 AIM 7H:i}- S3> 

¥is sj^sjt!- 3i5i-52! . asg nmtm mn. 25-ciHiJki2i aoigjta sBfv(io))s ao- bi-^2^si- 

2.7aPa 016^ 0^ BHS^ShTllS 3.CBPa 01^, 71§ a^&^^7IS 3.2ePtt OI6f01,D; 

H ^21 1121 SBl, fll22| «aj. 51321 ^Bl S 5)421 SB121 01^34! #a£Sg?S 1^21 80*cMAi 
21 a01gt?2| gM(V{BD))S 0:46Pa OlSa 201 Um^lSia. 80^011Ai2j aoigjtra SM(y(ffl))0| 
0.48P<i OlEfpia. 7tSA101l t^S^^OI EIS S!0| SiO-. 80t:(HIA12| a0ia,'^^2| SI 

(V(HD))s §#^oiiAi szmaeioi Dis<y AIMS 10121 se; sg4i 2a(S£ ml 



5}-5a .ae^ asss #cf.; 8trcMAj2j aoistf2i sgwMD))^ md u^^^^^j^^ o.sapa oi^, 

bfg^^sCTS 0,6a»a Ol^lD, 
S 3S21 7i12) €01; .Jai221 tSEH. Ji32i .^Bi % :J9421 tiSi2i 0l«l3d SaSSggg SOlSltf 

m = V(MD)/(y(MDM(tDjJ 

X)| ffircM 2101AJ. 0.4-0.721 a«lM .2{Sr201 Uie3?8IO.. 017JAI. oStS aOIStRU- ^a,tJ2| Sg21 
SfOI gll. B?t = 0.521 SBS lOlSt.'W S|Stf2| i?«OI ^gSISS 213, aef>0.521 

sss ^awfl yiasHS aoiasf2i .ssoi Jirai o,4~o.7ej 2M 2i«i, ssoi if&^t.rQi& 
SI e^oi stt gio-. 25'coiiAi2i 0i2{oi 0.4 Diewis. aiyitflw timm mu\m.^ a- 



«oi ^mm mim mmsi iie^oi g#soi as 3^7^ 2iSHs aigsisra m 

25t011 2i01A12| iitg^S fll9t2a(Sg^S¥E1 !a2|-22aSK)l OlSd AlMg 96 DH21 az^ Eg SE-, 
S - SSti SE, BHM. § • SSd #21 SS21 01& AlgStS Sa£gS?!!21 gSg(ai a n b. 11 

mmm), ad kw 7Fia smm 9hiaii 4?.5i=:S7ra2i ioij,2i«ii sooim * stii. e s 
321 m^m ^m9.\j\ s^s ^?ig m's s^ti m^z^ ■ aes ds#ra m zstoii siot/yafBS 

S H|&2^*Pfl£ 0.42-0.68, Hie^^ShTflS 0,44~0.K. 7© U|&2^«CT£ 0.46-0.6221 B*|2| 2 
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& »S2| 39121 «ffl. «22i m. nssi mm a ;gi4ei siasj oi^gd sassggg i#2j 25x 

OilAJSI lOjyitfSI F22ig.,40«Pi 01^ 2101 Hhg5ISe/017|A|.. alstJ^FSg^^ 
156j, ^St? : IcbSJ AKIISS AISM .Sffl §01 50inai,.S!§5^E antom/sos 6!5AIS IfflSJ i! 
AIJBM aOlAJ • — 




OI^ID 

2j goia4.f2i F52fs 50MPei 01^ SOI b^^S|s^c^. oipiaj, loiat'sj psaoi^, aoistr : ifeli, 

mS%f : IcffiSJ AI0I5S A|S# Sffl SOI man, 2!§^S 3Q0ffliD/e2S tlSAIl IIi)2J a 




B §S2j siisi ^EH, «a> 132J a ^aai oi^ij .Mei^sies issi :t2ot;oii 
aoistjei .g^t^gs 5x 01^, aoi dhs^sio. 'izoicoiiAisi aoiijtFsi gi4'*aoi 5X1 a£ 
a, m. Eiaimoie; mm. §sr e?! ym akh tuei issi 4^01 3711311, 21 

^oiU'i mxioisy, ?soi loia gei ss s^ ?:?isf= gor-siO. laoxonAiej: aoistra @ 

mm. SSi! liqi OISJ- gj. Atg^F^ Ma^Siasj ISSdn m n o, I I SOS mm. Qii s 
B SS2J SEH, a22| SBI. ;gi32l M a S|42| ^6121 0|^S£j: §a=ESgS!! ggSJ iat:Oj 



01, DISi< AIMS D12j Eg g^, g = S3dSE. fflS, S -SSd ^21 m2| 0|g^ §)' 

MfSfe sa5sss»2i ,iss(iB n IB B, I) lOB flg), -SOI ^lAis .4 as a 

p mm dssra so Bjgsisffl= i2o-cosai2| w\^'im ^mm a4=«s2j. tj-s et oi 

oHjID. 

B SS2I «|I21 ?a22J «EH, S132I SB| a ffl4SJ «ffl2| ;dl^3d ^SSSSS §g2J 

^jy#S 1.59/a-/d/q.1mn 019(5.1 2101 Hfesi&mf. ^^571 ^2}gdl l.Bs/BVetU.lmiM 08301, 

01 mWi^ ^^7[ 210. 4S?I ¥aF#2 15^22 (gg^fflOflAI ^^zi-IlSf S|Q| OlSii ajM^ aj 

21 asf Eg SE, m- m adSE., we s), A&sfe ia=sia!2i is^cn d «, I u mi 
Pig), 9ii son jvdm £2H ^lAin 4= as a?W2i stj^ SOS 2i«ii aiofs 4» 2iii> B 
21 &^Ai?i;q a*ioii>y sjgsiaitH jas^sa. sfis dses so. H^BSlm7lls 

B sii2j ai22j ^EH, ^32] tiBi a si42i seis] oi^sd MEissggsg maoi ^ois 
^^^i|!|.^^^L i»e^m^5si)ii aoiAi mmm mp mm mm\^ m 40™ .01^. §id- 

snwiswoie. sxi^q sD!3(AFM)0ii sm iiM2i ss2#ofl 210JAI ^stMSih moimm HHtrsi m 
ommm mtm., :§mmm^ tat: ms. mmn:>iu. ^sm aa^ ms se sm.^. £ b- 

f@>= ^Oi 2|«8A1^ mOIMaOI. aOlgtmAI.Olh: SE 7|§01S 2!]2f ^^XISLt. IIKII 

MlPI 90li»fOI CH6I0I i:45£ 0|LflO|Ai^i!3HHI UlSSIQi aOIW^Sm 

E aatio. 

B JIf iieiQI adllf^Ofl SStJ: Amcil t/«Sj AIOHH-M eS^H)}, S»Z»e^ adlS(AF 

40fia;O|g2j SIHDl^ li^. 0|^. mt M 4- S#l SDHIISIOI SJSSFfe gMOia SSlt-fD. 

Qi m,mmms mm\ sson s«i>j s^sae 2101 ujaajsixj^. oi!r sfcjsi #^21 aon a«i 

B i{S21 ffl|2| SBI. ;i22J SEH, SI3°J SEH ,2 3421 «BIOIAIS &9IS!f ifS mil}0!Hl# ESSfe 
21011 -SlSi. §#21 aoiStfOD g^OI ^7KI«# OB. iq« fflSKB, SUHJIMfiOj (S^Sa?l 0IS7I QB 

irtH^^i^L^s'Aj^ «0i^32j sffl a a.42j sgi2i oi^gd gEissses §#oi gfs s 

IEK3IM1& iJBOl aOiajSHHl gSSf AtSOl l^rnfii S^SSOU SiOlAi, ^"tfOfl ZSt 

B S02I iQisi am. nzsi nasi «eh a ^4si «bisi oiod iBissieo igoi g 
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01^, m omm. fx^iM, sera snroiMss m msi mtKi. leoi aoieMHHi sstTAtw 
moiHi ?^7Kioi%>%F^ ^^£171 an, sjJSAi,. sssi aoisKiisi irsoi Tsmm 

£a«BOI57K S?fl £1= SOI 2iQ. SQ bl&^£H ^(9= B BSS| «112J SBI, 39221 ^Bl, 

AJSOI Swfii IDOlHi iBOil 51Q\M, m 01^ S3CB813 MO- BI&S(*CTfe ;27H 01^. M 

O HUfSWfJil^ 37H 01^ m OlSWiq-. 

B irsHj Hiisi.sffl. sBi s jffl42i f!,ffl2j. ois3ia Massieg igsi bf 

^eh^Qi^. giiKiiMis.a^oi m\mm mt^Mm ioaCi is s.m 5hq\m. m oi^^ 

B. g^Hi.aiSJ Sffl. ,ilili22J: SBJ, S132J SEH a^Ja42| .Sffl£J: Ol^Siy^ gEISSigS IS SEH' 

e Jaiej 'sa, azsj ea, aasi a hi42j saki omsd §Ei=sieo isoi s 

EHJlMgSI 1S21 aOIStfSJ SSg S70 tipl. tf§e?S ^OlttOil Sfe ^WM, 40nmOI^ 
aOI Hlg?5Sia. 0I7IAI, S1D0IM12J ^0|&, STKf^ (ATOOII 2|SB igf^. aoiAl, 
l!tflHl gasr 2S2I AlOIM ^^fSS ^<S1 tj^l ^SSSJS^ 3^ 512. 0IS 3 



ej„^g tJ7B*K)l 7B#Sra SEI0IM12I ^01 -WlniiiOiaOIS. SS2I §0|StJ=2S §6^01 ^7|@ 

s^. smoisior ^^71 371 wsfn, moi&wssi smo\ mMS2.s. sin. iii^&o\ ^m\^ m 

01 240. SmOIMlSI ^01 #4^. gS°| §0|St?21 Sls^JB E|S §^tO| ^ol^^ lJ^ XIU«?11 
HS 5S*110Ii7K&?fl EJfe SOI 2iD. & Sg2| Ol^Si! #a=Sia ISOI S^fe SiDOlMlSl ^ 
g HJnm £)j^> HMhm DISK S£i Ulg-^SCTS, 5&«» 01^. 200rai OlSK 7f§ UJgsiSCT^ 

KJnai QI^, ZOaiaOISKJIP-, S.eSSJ 391121^01. M2Sl ^Sl. M3°i SEH S Sil4El »!EHS| 01^34! 9 
EJESgS! ISDI ?>S SmOIMlSJ ^01 4&iB0t^lS, tSt? ^§«l«g ?>Il. iSSflOliU.: 7Fi!i 

B ©g2J OI^SiM ISI^SISS 1!S2| moiMa q^as .^7l€t SmOIMas^EI ^ ZOnSi 3<E£| 7te 

s^#2j moiHioi ssrsm as ssoi uisa!*h2>. disk as «ehs #sfe ass chsw if^oi a 

B M\2i Sa. 1221 391321 S 3ffl4S| tiasi 01*34! ga=S§gS 1S2I MSmt 

#S21 sag AlSlf 4= 21D. OliaDI, t^7| ijU) 

log(KS) > -0,61 log(«FR) * 0,82 (1) 

m 3^Ai?is gsi^segs %>^«is sa^sss ees ^7i ^(2) 

log(MS) > -0.61 logOfFR) * 0;52 (2) 



7m ^§si£s ns-sw ss asg 47321 is 01^ ^tm ^nm g/s7iofl ssskb atn-so-c 
2i gsHiM s@Ai3iii, ojutsas ^y ^jgss^a assm, az^s Haon aoiAj. 

.AiM:S^£S.y{^ Itl^AI3ilAI OlSd SS^S IKI^, EgSJ S£b 20~100t:S SSS 

SIS^S 1!£S A|?IS .2!Di Pl^Sd 3»S| SSHI SIDpJSeS ST^ UFS3|«|- 

Of OB, gOia DI0d IBg SXiei. ^ OI^SdBS AFtftiOl OlStSiffilQ. SOiStF^ H 

goj sTiscj-i ■s^2i s-s^» oisa^ gaiss?! asg jiaeiir III21 ssgjsi^a 
4.5~5.aiHsi^ mmm. ms £mm ?imtt aetoi -smu. sadss §soi soiTa uias a 
oisra^ B gS2i oi,*3d ga=ss?! mmM^ mmsi sdHHgg ehh oi^s: sts adi 

ti\^^SiQ. ^fi SdHHgOl 6UH 013013. SStf S5DOIM10I mm §§21 301 

stiei l^«ol 2^71 an. <if^mm ^mmm 1D121 §§21 s^oi asMoi as soi ao. 
sss.f2j ^& 3i!HHgs MP- timmm^ m 01^. ta^ bie^sras bhh oi^id. oiui. saa 
m s!oi£ 2B?!i oi^as U¥oi ^mv^ ag aoistfsi snioiMiei £321 ^goiAi am 

SOIQ. sad ESiB 3S 3a5}«2F 101Stf21 SirH]lS12| ES §2] .Slg- 

miL^ SE^ag fiissia ^n. ia~ i50'coii a= 201 ammio. a, S34! ^ li^Miisoii a 
01AI. S12J ^jin gesoi srasra s^^ sss sssfss oisjg ^ti= as aois^»2i 3^ 

^►tF2| SdliHgS lOHH DI«ie! 201 tim^\CL ^g«ei ^2 3dfflgO| lOUHl g23. 90| 

-xife §s2i aom^ ?f«oi ^^si7m. siiiaiMioi si^naTiu. sieioi M3§sf>ii.. as 3?7f 
ao. ssd 3S3qie^, ^Dflg^a.. aoistfsi s.'^tr. smi^msi §21 esonAf ajs- 
S£ 22s e4s«ia sn. iso^ieircs aoi ui^m. 
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sag 31s oHja. 

MacH...^3| 

log(MS) > -0.'6Hog(MFR) ♦ O.te (T) 

21 #21 4i;gg.5Hiem. .oi2# sfzjej grg^ioi sgSKJi 200~M0t2i' semai e§Xi9iii, oian 

EiM BSdSf ) as ^3 LH£ AI3I:A|. ^S(OS Sfe 2t2|2|. Sjg mi^^ 

^S£S^1 grgSKB, HSWI gOW, AIM S^SS. I2&AI3J OOd . SSSS ..tJQ. « 

ag2i sas ^~ioi}t:£ 6m. SMii ir^ sas sssf M^m aoi oiod $21 sssi 

01 qisd sjg i2Q-'i50'c2j sawAi ptasm. aoin^ss euH oi^ss girsm. oimAi 
eiEi^i. ad^JM saeiDi i5o-ieot;oiAi..af«tFss,ionH Qi»>S:Qdtr ^«. isd^iso^M/j oi& gs 
asm, aztSD. a?.>> sfloi CDa/i. 31S.21 g*^ 5«rs§ sssife a ^/as siw^si^ a^ 
OS «7i a= SiJs as i^^^7^i2^ §4:21, ss^7i smaj, asu »s^iaat»Q..:oi ai, j|3®2s 
7His## sj^t^ fes s^^aa a?i asu &assas era sfs ioi ui© 

a,, 71-5: uoaof se .□ fea sgss $is 3$w= 4':7i oisd s5# -s§# i.20r^iHrc2i saonAi 
7m^m. moimfs^M m,:o\&2s. adtr ^; aziem, §^ ads i# 7i# isiw ##21 in^# 
aae sMfflsM 2JSI 7i# sag 3gu.g^asa# •^S)s^Il> oichai, fge^ &mm B.mm. 
i5o-.iaitMAt: sistfss lOHH ols^s ad£h is)~i8trcMAi oisr gj^asw. a^itiD. 

ms^M. 7IS2J a .s/as vfioi^sj xaasj aim S7i a= s± as i^d7^± 

St §^2i se,' Mwi sooAi. asu s^s^asiQ; oim. jai3#^Ai 7isgss§ ststi- 

sas 371 flJiAi^ asu »^a«as *w ^01 uis^ia, oioiw. 1&71 ggg a 
^^3. s^f#g mad saHs^s! §M2.a tH!^^ 

Di> m^tsi efeoi ^sfe 2!im 21*1. ^igatsi s# s-a7t tfs«ni. a, 3^s^.#2f2i issr^a 

a «f^Hl. 7FiMa01 SfeOI tJ^^7| (fflgOil HI^^SO. OJOISm ,AIZf& 12AI& 01^1 

m2©« sif2j soiAj ummm. cm tim^tm^ HM^i oi^iu. 

omot, s^mms Bmi siUM 4mm, Mis?i2.^^B s^m mnM9m. s 

01 «ifS2;SAi=. »»7i-a s*{2i aMs^oiu-. ^Ai- as a^o 7«M sm a7H-ifj*ibiu aw 
a 7^go^ 2j^K»4i SOI asu. ^si sfSEiTa »=o. 

01 5«?M AteaiS 3^«SA1S Al. Zn, Mg, Sit SI M2| g^j Ut^^^tWa-, Ti, In. Cr. H\. Cu. 
tt). Fb &a AJS'& 4=. SID.. 015321 =^ 3 ^a7K99IC. 0|^, UHf^sraS ra.St 0|«2j SE 

a. Di §*rs^2i sog;^ mti. g^s^#2i ibts. «d«. uisaoaAi. a^Dte2i ssr#g bjoie 
tmawi §«t.^ 201 Bfgsisio. 01 m, ^mimm s.s a= ^jte, ofadT ua. 3; i. a 

S, Ora 1 OI212I 3^ SgE 4^ SiCf. 

g^s^isi la™ 01^ .3ioi iia2i 7i:i;Haoj ase efj«>7i m am^tm. his- 
^F?fl=^ qi^ia. s^2i ^sm «5i asLb mm, smm'bo?* diskji s 

3^«^2t 3«iias BOOK 01^1 uie^tn, toox.oisoi ui^tia. 

a. g^^dsnsi .s*r#m ^mtm. 7>^Maoi«oi ?g y^msioi.mms.^, ^gs§s 
as SM tim^m aissd. oi7|ai, 3ajdaM2i s*teH3i&» sas dSFS^oife, m&s tm^ 
^ €21 3<^dtm2i iQsioiii.. gs^s diE^a^Digor .g^#2i si*^. uisaoiAi 

asa lo'Torf oisisi iia2ivas swihohai ami .5?aXi5»iii. ir^ois s^m 7Fa sssra sg- 
Aism, §ei^soi di4:7Fii:g 538^; s^i&g dSAi^iaAi s^^aofl msm^mm, 
SM^m^m&o. ■3«^d4tg2i s^2i 5iifls io~50nBi2i mm\ tim^tm, bissiscts to 
-aoraej a^ioip-. 3^dsm2i s*r#2i ga-aa= 54® ^ aspt ssshdi. 3<^dsm2i 
ii^ l^f J!;^> J^>^' Sti^ntss Hie^fti-TOS'. 70-90X21 .m«ioiQ. »d^2fsoi maia 
s^^us uisaoi ^AiEt?) ofa^ss, ui@3|»t-xi a. i-d ^3i§oi ^ 
m as ssiPQius t> s^on 7ii»iiaoj «goi ^^8i7i ^ti aas uf&s^stjq so. 

e srsin sioiAi soia 3^s«f omad §£i^§!! mm^i m^»ws^n& si 3«rd^ s 
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5S'SdH^iSIM»fl^AiD? -^^'^ ^""-'^^ oi?F.,7SAioii m:m,^^m\ s^a^w. 
e asHl ioii^si! MEiHMifs' s#6fl g^:#*ret a s^^i^sn mssi :?f^Hoaj 

0|*K UI©si»CTfe -iqOiil/n>V d/lfae! 201 ^@ SSStHUSAI MftJ 3^ U|©S|»|D. 

.si;. s*r, ?Diu S2I s§ ^eAiiw, .^hs s«im CHt^^^t^ lIiIh^ stsgoiLf 

IOICI-; 



^iMio[ ioi&*«fpfl cHtioi .±45£ :oitHs m*sm umtrn aoi^og o^st^s m%mii si^ 

25E SircJO. 





B SS2I S1S21 sag oi^sd §a^§a imoi suraisig saoi ^oiif^fos ititf 

SKJI 1«e! ggJESW SIMAJ. I7H 01^ S3QIS13/ aOI8«S2| lg% Ira ^fill c 

303. .iffs«!0l2y^ fe?fl Eife aoi. aa. md B^ga!e sa^ e srssj issi ^921 oi^gi! m 
Eiseggs ggoi srs §iooi«as. aaoi adig«s«s iatF ^1 w^¥» Saoii ioi^d, 1 
ffl oi^snefe 201 timmn, urn^m^ m oi^. so- uissispis aw ui^ \m 

§ ■^3'^ y«^tj SBifc smoisis gaol aoiaftfss afsoi 10*2! 

s gs2j «EHHi oi^ad §a=sig gioi si-s snjoiMasi safe ^eoi uoibm^os 

i Sl^ JSS 2!j9S^-.si!itss! ssoi sinoisisj gisi mm^ ■se 
a s?fi eK)i> tjsejs .¥ott!cni sife saw/d. 40hB .oi^ia. oi7i*i. snroisgaj -^igr. ^% 
«^ois(>^)(n sioiM, ^i^foi 2^sj JwiiHi ^sl%r:2^ s^tr ^d 

# a^i 4fesaEs 37H 53; oiM 319 aifloj a3ew3 aSafelSoteisr^^'i 

^tf«s s«t^^do^l cnejAi, s«isj sE^s ^«£i^t^^sH)i ?o4sra stomi2^^^ 

tfsj sioi gssoi an. tfgei^oi ¥^if s?7t atj. snwisis ^01 mIW. giei f (St 

tf2| 21s *7I a= StfOI XILWTfl 33 fiBM 'SOOhi^l- feTI 3^ gOI 21P-. S 

S2J Bl^ «BI2|0|*ad.#a5SSSS ISOI SijOlMlSJ Ui^«ll% lo™. 01^ Iwrti 

oisf. aa uni^«^?i& s&a oi^ mra m\. ^^m^ BOmntoi^ mxamm b«i2| 201 
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ss«ipmu 7\f^mQ\m ist at 4^ sad. ' «'<s-<<5s 

^ si52i.:aBi2i, oi^^dj lassigs mmw^. s^m uiiasioi gss«?(te)oi oigu^ 
jiss §€4 . meiHsiescHMs^wi tf^Ei& aoi H^&^8^cF; 

^!?J HMS-PPfe ZJOicMAI ^Se^a# BBSI «§gq(MS)lf ilMgS^aOlM (MFR)7r»PI ^ 

log(HS) > .-0.'6i lO9(NFR) -^ b.BZ 

D)?iAj,. 23Ch?MAj #^s*^^# oBHj ge§ei(MS)oi&, sss^ia^ ssisjgaiii^i Atssm, gas 

tyms&^m&mw^^^ '^^^^^^ ^-^^ ^^^^^ ^ 

#71 HMS-fP£ M^SHPh 3()0|S«! 201 Um^^ti. 
S5?i'^v,lriiH fS^. JJ^# iif^t^** Ci^llSl OlSTPblyner Bialrieerlrig Science, 12, 

ti^SL ^{^. aSSE-^Er e!S3Ri32.S^& gao-c, ^'S^^S ;B0^*MA1S| (y§§E2f sbsesi 
tllDIQ'. 

e ^"SHj SI52I saa di^sa! seissia sis. #7l2^ as jws-w»g t>«sfe 3iih hi«i, 

,xiy manDiu mi ' 
tim moi lassies 

01 a= UKU- gtJi §4js; _ _ _ _ 

ohcr sMI gOI dH|-^|;fl AFgSD-. 

ffiiaoHte g);oOTAj-ia^ HMS^>p(Qas r'D2pi'l)Soi . HMs-pp(0as : 

SE£^ EflMEjeiig gSflS AlSOfl miM SS2J ggjos i35.c0g>a SSm. 17 S^SffiC^ 
M.L.McCmnel lOJ American Utoratory. Nay, 63^75(1978)01 ^SE|0| 2£ Sfg, ^^ZI^^OT 

S2S Siat 0121 aOiatJSj SSOI g§gOI as S?7F sSf. ™v-^'r-*^>r .AiotorM, s 

S ,5~40cN, i^CF 5-20cH0IO, 







H ^21 ^52| €EH°J Ol^Sd SaSSlgS 1#0I| Af#8>^ ma^SSSe 230%OflAJ DBSf 
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log(re) > -0.61 log(MFR) * 0.52 
lqg(MS) > •^);61;ip9CMFR) ♦ 0.95 
log(MS) > -0:61 log(tFR) + .0.TB2 

a ej^Ai?i£ 201 di^sisia, oiis mm. hms-ppsj m?vym ass^ ass. 

l09(MS) > -0;6Uflg(«FR) * 0.52 
Strength-PP G|8h, HMS-TO 7UI:)2F gaSSSSSS St^ShTlt^aSl foksi^Sl I 

s s-s^ ^mn oi^sd sa^kigs gsoo »m\k: m^Bs.misi gseui^ fi|p>:s|oe 

aiS5!SCT= 1801^. uhii^sCTfe 20^50, .7^ tim^m^ 20-4521 g^j^ ioid 0|# 
f Mam. ^71 HMs^>p2l s^nrs ^ssh^ a^s: ^mvyymim. Wimim mmdm v^M 

^..seisfot. saHsss«2i Kss fe7ilt^= aw gsioi ss 4s saii^^rl. o^as WppM 3^ 
sad gsi ems ss2ir^stf«sei 3qiHHi# * aa 




iD)g 90- 99.5X2.1 aOI Ufe^^m, 94-99.5X21 201 &0.tim^m. W^DJ: MiBBE ii(di I a 
I6)0I&, gSJSggseofl 2l0i£| Oiifcefgisj ^n^2.M 2|Sa.lSSfe Tiadia. MiSEE SSfm a m 

m)m 90~99.5js fl^e^s«oi ^^mii. mis. as, yr^Sv LHefisioTlsmTn 

2.HDia> nasi B^oi asioffi. g4=^goi: Wjo as stfoi a^niisoii, auu as 

?S a= gOI. SIO. MifcaEe SmCrn'm o B)d| 99;BtM a^S. 39|ej^0l ;q§fSfe^dl 2iQ. miM 

- - SKiii in in SO bim^«i-?iife 95-333t. ym ummynt 96--98.5JSJ a^if adip-; 



BE 

^oi7a«ieioi, g4i^«oi s^HEioi sf^soi ^gswfe- sjaisoi a^«fe ioi sicf. f. o4i 
a«a. aw«pi sta^j^ 3°7rsiQ. Pi^^BRs^idi)^ M(:^ H^s^i»^ 

e ^|iJi52L%fflsi oi4ad eassga! skhi a}#s}& gassi?!s-.sja«2i..ss: sssisi 
El. M grs2i £^Ai?r7a m9\s. b m^2i pi#ad saJEsses sss ^a^iboi ^ 

B oi§ad gassgt! nog Atssfe sassisss ssstssj s-^st^^s 0I#0| 
01015^^2. ^sgjflf £sga 0I2I2J swa SMOi sstra 5ii«i7h ssE aoiaojE Ql 

SSSEM2I 3.^), 1-^10. 1-af!>. 3^HBgf?-h3HM§|jfl!^t;ir^a,. .4tD8SSISH , 5-011 
SSS^ §01 ISTiSiQ. 



at ^ §#01 5f«iiAjE. &7\ mmm eoic oms\ sesj n-aeiss zaizj §s 3a«ui> M^.. a 
larcoi/d 2A|^^ oi^ asastf a© «#sai M^m sse ^e ao-. 
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CUM, B fli52i ^g)2j omBU tEiHsii?.iMiHi& e^». J^st^ .4f^^ ssssva 
gEissgssM ^ssm, s<y m ?uiaib ^ sife is oi^ stis aom 

B^w. 0J7IAI wtN :7f±sF ^MiAia. 4= 2{= s7Wi&.. mm SUM yymm «te 
7bfcaa asjQ. oiatj s^FJi^h sts^ &£a, b irasj ^s?di 4= an.' s^tf 




" "*" ' t&m^ m Ei= aoi a 



4i:fcs?Komf, 4^oief aoi ^si tiiBzwFTii Asao-. oiasie! .*a^st« 

g 4i SIP:; 

5tf. f f ^S^^^g t^SSW StS Eflsg^^XlS^. 4i>+7L ^S1E7L 3«S7I. SIS^^PL 'SS 

^m^± a oiMS!^ saa^ esat^foiD. 01,71x1. ns; 2-20231 ;;qss>piph. 

?«. Eisa, Eflsmg?!., aaina. Amits. MaAiMai, uwae!. g^iwie!: a^m, s^gs, iss.s 

if?? gOI 2ij2>.. S ITS 21 01 ^Si^ MEl£S§e! §^2| :4si# S7ISm. 3 *iil7Hm 903! 
GI^S tl:^.3lOI amSffi, 99X 014^*3 301 dlSSSlSHIf. n SMAlET ^ MQ'd, 

*a ftHHiia #01 w mmvi mm. ' 
ti^tm^ loisisj aoi f 

S7Hei.;a7is^s j jiiLa .si}7h g#ias SfOl ^SLf> ^71 si :EOMg 

MM. D,i^3osgBta 201 u^es!SH:^. ^71 4=7321 ^a^i omsir! oisss^d^ gds. aoistf 

2f„sf 2j^^^if7K si?ii gTiu ^s«oi ertfsj^ 2^7K ap. ffi< 'aossKi. asa. g*i*2rs 

api 2{aS^7jl>, §S .i#(Hi: ^71 17W7k M2JE OlSSIOl SSOI. ejSWJS 3^7h Sll^? l7raS 
7fl= 2~155WX0ia. 

maa^xifliu sasi mqe ohss sta-Aiii 7^fe«oi a^ss uiaaisOT a»o. 

DiaSf. §5lSSS?S01 ^eo>3, #(HI 7Ua ^lAIH 4= a= g7h7312J qiaonsAis Wl 
: P-125S). 3^i* 7Ph? na 71-^A|31|7H3IM fll^ '0^5 '(QaS : P-125 f ) §0] gTISD. 

n. ?y±mEiOim ^£ 3^«r ss^ ^-4^ aa 

E. M Mm tjBi2i omad aa^ssi §ss bioie maoi sa(Hi;:!i£8s $ai&?i ^xi 

s sagiu- gaoidiAioHJioiM Efe saoB £isH)i. a^s^is oi^Tq^ sdip-. • 
jift^2S=-^f^ saoiiSjEiiM 4?^2i a3e^^d ,^s2;SAi& aased/ oiibHi-d-; 
Eis/+.. jmuait. 2.adDian ?e4f. of«aai+> soFad. gasd, oiasi+, i.s-AiasaBp 
^Aiaifsrij:^ 2;54>H»S!a5Fa^d- ft J^i- ^ aa 

aa, aaEsgasaa. gaaMaMaeogaa &9J ga(^Aisra?fi)sat so^ STisp, 

E> m^sofi A«sFs gawiiiaM ^stu 4=7as p?te^if Pa se ao«. j»r^Ai2!^« 

d^HI ^AJ^mej^i? 101 SStHElOl aOJE^Il. Etf Oia# d'tSi^ ^SOWSr, 37K 01^ Mii: 

urns ^mm auskm e7i^ gaofl-iaag ir 4=e ap. 

aaOI.::^ORilOiMg/d& ^AKHISe!!P0l:ibA10iUI0|M, PiyOigpOldbAIOUplM. aiSflpOI;jiAIOF 
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LIOIM, 0|:&S@aOI:i:AiOHjlOI.S. mmsmm^CiOl^MOMOm. 3^!naD|dvA|0IU10|M. BldaOl:!^ 
AIOHJIOIM: Sgia!C|OI^OHJI.O!£Sf. l^DflEIgs^^ ^7>m> 43A(lH!f e!qOli&AjOHJIOim2f MSI 

om.. nmm^aum: gysoaoi^i. sieiQoiej; aiyQOEii poieiQiyoiig^i QOKiricasiy 

MB'. DOiniiLAIMl^gllOlf #3 aoiaiW §01 gTias:. ■ • • 

laoiijaBa. ^M&?fl^^,xi2i .qisBDiisAife □oius. sa 7t7}^ urn 7^^Alll|?^olA^ 3gi5f<'«ioi= 

&'(EI:ag : AP-40F .#)gOI STiSQ. 

%i Q^ds /Di, mm^ sm^^^ s .^idatsi t^Ai?i>i msAi, 

oj£ IS 01^. ?ioi ui^sisia, iHfliinftsisoi id5.'s«:^j!I- 71x121 tfi 

01 u^©sIs^o, om sail ^^sais sb^sisth iJiBs-iseisa: ge^siSJH ^ 

63-25B651S 5^, ae^^53H S5-152159S SSSI a^SOl STlilO. «M«SAI, OliAlOlUI 

oiM>a atrs, oD^AiTfl mm. omn sttris^a ^eia^ stois i§2i y^m^ m7vn^ mQ\ 

feOI& 310IP-, 

7H2B1SA1 AmSI^ OliAIOILflOIMTS SttrgSAJfe OflgCH, -S-^itJ- M^^POIiiA|OHiSO|E, S^eSQ 
Or:i:AIOH:gDlM, Li2E^eSaOld^O|UIOIM. «IAHil!^€<aOI:i:A10K:SO|M, 0|^gQ01:iJ^?|ij|0IM g 

0! 98AiEixier, :o]aoii tHSsan 

Aisvgasv Eiiei£ir^3aAi@(HiEiiM> dkhs^sbiaisoieiis got ooAisi^iqe. oisoi trssxi 

□ois. MEIDI1SM0I9J #01 oflAiajqej;, o\m t-tsawsfsq-.. 

^§9ia^ s 7i?a2^2j s^§2i sas^Eii. #7i,m;^oii£:Ofajj atms a7fste. aor u^e^&^ 
p. 7mMs.M Amsfe oe?fl atfssi q«aipigAffe poius aa .7h7^^ jia 7i^Ai2)PK3iAt ^s 

oiiAidHjbie:ii wmMTi fkm. omn mw^m m^^ ymnsi S7nrs ^71 
§Eioii:i:EiM ;i?a&?fl 47im S7i.§jai2i sesji iDossj^M mm i~i5ss^^i7rLH2f&g 

U7\.m9\ DiaOIS, mn^Sl ldfi2f7hSQ17J.XI .3J?^7r 2U1, S: tS^j^ig aog. Q|ei:#o 

s .ss*ife 7yjm!st sisra #saB in**«w 71*21 a^ssr jgsph MOfe 3^71 m ■ 

^71 g«^S^g: @Mg JfflHfSJS AIZHiHS> ^21 MMS SESOl aSSCT 7fiil«lOI 3a*l-t?| 

wm^m a7iei^, 7i-jn#ssisAjfe 7i-ia^asa7K 371 ass* ^^g^si <^at»Moi u^e^K:^; 
omeradf. soei*. oiEiei*. i.3-Aigsa&p?e^a4^. i,2-Aiis4Si!a3iM^sd-. 

0I12J :jm^gfli2i qiaoasAife ooius Ha .7Pi^ us. 7i^m7\{m n^'^msi^wm^ 

g :PTS W)SOI mTiSa. 

s. ^71 ip^sMs sss eJx^s «7i«ioie #2, gs« awsAife Aia^b si^oiu e-iim^. 
s-^WFE. ifsorauisy ih&OFSi. e*s}Ei& s2i ^7i§a. a OBaOi. 7Hii§aofl^is 7fflOB 
s aw., 7tiflsa5 axF g2i S7i2¥7j ax^:'^ gTiaa. a. gss .b7J;oi2ichie sfi:42j 
s oiM£i stm f t S7tei01E ^p. 

^71 71^24 sjoiE tj^aoi! o.o5~2;<i£i j^JBs ssa^ 2101 tnw^eiD. ^^71 iri^gbi 

0.05^8 MD ifSa, 7is3|2| a^SOl ejltSK)! 5j-f|§0| S^Hl. g^§at ^ 71ii;iaa01. « 

SOI 2«iei^ aoi ^7i Jn^#oi zwn acf i^w^s. ms2j saog Aia« M?}m.a.t[ji, 1^ 
g2i 7Hii ergor Di&?3^s 7titHiaoi s^oi .eisiek^ swaa. a. ■&71 m^st sijgers 
s SM ^71 7IS ^ 3?, gM^ia7i2i 7msis2i 4i*soi etaeni, jn^# s 
ass *nji^ MorE7K a^g 4= aoiAi. 7i?flssoi :gsi8hp 3^7^ aa. 

E. EI^S» 7l#21 ai^i^Hfe O-SWdB 01^1 aiS^SIP. in^§]2j. 71S2I a^»S3F 0,6N/difllSKil 
3. 7hS2l SSOflAI ni^#0! §01737) MM ^ aiSJOl 3:>jiafe 3^7h n]^#2l- 7lft2J 

S^&£= UfS^SCTc 0.»l/aB 01^13. MP UfSZW^TflS I .IWco OI'^IQ. 

B W^21 i52| ^GM21 Ol^^d SaSSgg! 1€2| s|0|£ t>^9D| ]d^#3 
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0;2#iiDia; sfld o.ozm oisroia; 1121 ^goi erasQ. msm m»i^ a??^ 

m DiDg sr^Qife s«M .as goi sa^m, ^fciuisioispi atwfe s^^f sio 



m m^^m sMsm-, ^fiom^ii ism y^^. m Sfsj^oill 

S B gSSI JPSSS 371 2mAI5IW S«g i^OtSJfe 2lDISa 0.5- UH^jtlt?.^ 

g ;B155j SEH2I 01^34! la^SSlS iSOfife =^SSi g^g^ eSSSAl A^8e^^ 3 



„ia SPLS*" ^^Ki- 2ib|Hs, :?eM2F smss; e£ sM' Jieisi Arofsr d»¥^i litifi 
IISH?i!«^^^^s?i^-o^^^^ tHi^?^i!ora= maojiroioiE. 

e sgMAi, ¥7.ia73€r, g^^atfgsj ^^laTjom. ^si •ysEiTas -s^;qe.t wacH, «isEH3ie., & 
saasLHJig. i+sEii!- g£i aw. s.^ om^ stmm m 4= sio.' 

Si! gHi«ss?s gBoii ij^ra^ TtM s?iawfe^«i tfsaxi at^u. onacH. ^eim^ai^&I 
mims\ ?Baw. ga^as!?! atmsi PtmaxT .&H>i ia«s^ yfmW, m^m^MM 

^^,^£L^^s.J5i 6a«<i ass, awsj ^eioiu giuiag o^^^afi tci. g# ason 

^711 EI& aOI 2lDi 

S^iaw a./E= ^s^iiiwsj s^iws o.ozs^-o.sssjsi b*i2! aol uFBsisra. so- 
gwTic o.05ga%^.o.2siFX2i Hfls fffs 2101, mas«/»ws, s^sr^sairsM/i^siTh 

m. B SS2I W52| t!Bi2i oi^sd gassiis sioife ISM maAj, 012121 5*9;^, gsj. 

g& q.5sga! olSK se^sisAis 2,6-q-3«3-¥ii-4-i)iiiis(Brfr) o.s^m om.^m^m 
o|St^o|gfi^|Si^?),'^'i?f-^ «^ 
Qsdj, B ifS2i oi«9<y gasssa §ma sjoie msMs^^pitr Oiasj ^ihi 
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01 UB, m 0;ffi>«n. oi^in. sEtr. iisi sai ^nosj i/2otsjs! 3101 ut^sia. sjg =Bii 
7f Q.25/W oiersLS 2iss.,s^B soil 2jtB si§Qi ^g!s^'i an^ a a ^121 1/21 asa. 
:?i?isgofl DiaJii 8+= 5#sj a4«i. a?« .aii. .^msi mm mmn, sbsj sfse^^s an ja 

S2fs> siera • fiSErei sMEKnuioig, eiefsj • asaa. an #01 ^7\^jm om s n!=. shjoi, 
s^§a=;?!= oiL!4i,>>Ai pvs M^ mam m 

soiAi asLi a^ajgaste 201 ^si uies^Kj. 

^1 2ioj b»#5^io-. zstMAisj aoiat'sj ggvwjdi ^71 z.seiPa Disioia, aoisiSfOi ajia 
t\Q\ ssoi feiJii aoi, ssoi £isai7Ka:7i imsoi. smhj &e!oi sssoi a^ 2^7f 
Sin, i^ei sfse^^Qi «^w§?7^2il:^. 25'cmai2j aoistfsi sM(y/(MD))s sg^aoflAj 

USSKN DlSd AIMS g# [QSJ LHZT =S gE, SStl SaCSS, HHS ,S), AfSSfe gSJiSggg 

aaitr aersa/ sag esse mo HiesimTO^ 2.7iPa-oia-, oi^ ufe^^Wfe s-trapa oi 

B S^2| 731521 ^ai2| 0|^3ii gEliSlS! 112J ;a)XO|IA|2| aoig}^ SB(V(MD))S 0.4QPai 01 

^ ?aoi Bi#s|i&io. opcoiiAjsi aoigtf2i sKViHoyoi D.4api», Qis!oia> mm aim 

01 gsfgHs as 3ioiD. 80-CMA12I aoistfsi immm)^ mi^mM 's^umm nma ai 

mm S# ngsj a^i- sm se. §ad 5a(SE. mg Ai^se §sissges2j assdUitsQ 

B MBim a m a), OI4^e.ie3>:(l I) m Q1§), §M 7Filia SSIg ^lAia * a=,^7>a2| 

tM sitj: BiWB- ^ afe s^2i ^gg ^^Ai9ixi ssfe i^s sjgasnj- ^etiEa as 
g assra ^o, 8(W:MAi2j loistfsj sM(V(MO))s sp- u^^^^?afe o.apa oi^, um^^ 

0,6ep8i:OI4KJIQ- 

e .§rs2i wssj sfflsi oi^si! s^ssssi sis aoistfei sM(v"(md))2k. i^a»t^2i sg(Y(TD)) 

M 2|fll UEHJIXIfe 

m V(MD)/(y(MD)*Y(TD)) 

01 25^CM SiOIAl, d.4rv0.72J S^IOfl 2i= 201 UI#3^Sia-. ia^lAI. raStS ablSt?2t ^@tF2l S#2| 
tilM J^73SIH aOIStFSI Sm2| bllOICI-. [OaAl. ii®<0,52| IBS aOjgJtHHI UI2SHDI ^wt^ 
3-iSOI ■= 0.521 gMS SOIStSF^SSfSJ ,S«Or ^gS|og ijef^isui oi-j^ hSM.521 

lis ^stRH uia*roi aoistfsi 3«oi feEi, fflsaDi 0.4-0.721 2!m 2iSB.,irsoi sa->i?^£H& 

SI i«?0l mmS-S. © 4= SiO. 25*CMAi2| mZtOr 0.4 OIEK)ia> ..^^gJtJM HIJ2&I01 aOli!tf2| g- 

aoi soi^n, s-soi e!g^E^i7^ a^i ingM; s# 7^s A121 t^s^^oi m^ssctu, §#21 

01 SSSOJ a=.3^KSl2Sg BFS^lSKJq SO, mStOj O.m aSS, aOllJ^^OI UliaSlOl ail!t!2J 

ih«oi ?!!7aor?o gg2i ©qoi M#MOi a= 3?2F 2i2;ag um^sOT so-. 

25XM aOiA|2| i(2fS, ?aef2a(§§^£i^a astHaSHM Qiai! AjEg D80| eg 
SS> §-g3il SE, 11H#, g'Ugd *2J 1121 0I& e), ,AmS|^ gaSSlUSI ISSCMir 
SB= MMdn o m m), Olibereioiq a(1|)(h| Qlg). 941 gOfl ^j-^dsa Sg* ^UfAia 4= Sic 
21 g« 2J«1| ?310l^ 4 S «S2| ^Sl ^^AI?IXI ^^^ 21^ SSjt.^ TSSj-^a ■ 

aSl flStIS 25i;M 2l0IAi2| nStS bt&2^t?l= fiD 0,42-0. », a^ Uim2«SI-?fl= 0.44- 
0.65, 7rS- B|&SlM7fl£ 0.46-0.6221 a*|2| aOlO-. E 80X;M SOI^Ei SSftCT, «fflQ| D.4~"o;7g 
&^A|7I= aOI UfSSIShO. 

5, S BS2I Ja52| SBI2I OI^3d gE|=SB?! 112] 25*cOJAI2l aOIStf21 F2StS 40MPa 01^ 
3101 b^^^ia. 0|7|A|> aOISJSSI F22tfJ|g>, aOIStf : ISca; ^StF : laii2J AKJIiSS mSt^ A|S 

s sai aoi sown, as^E acomift/sES iiswa 10121 as, a® 0121 aism aoiAi §^00. zs-c 
MAI2I aoig«2i F22tt)i 4J»fPa oiETOis aoist-KH! biasHM ifsol *?ii aa, 3-«oi a» 
371 nBSM, 1S2| moi g#e*i-?fl as 3?7r aa. sssj -tf^^oi i;i«*ir s^7^sl 

F23tS MP- Bie^qSCTS ZB-CMAIoi aO|^»tf2J 45W>a OI^IO; 
B itS2| 331521 -Sffl?! OlSai! gSIHSSa ggSI 25"CMA|2| SDIStra FSZtS SIHPa Ol^ 201 

tim^tKJf. 0I7IA1. aois,'^f2i i^rt)i#, aoistf ; isori. : laifij AI0I5S ^s*t- Aies s 
ai aoi soan, as^E 300BII./S2S idstias 1121 aE 5x a 11121 aism sioiAi s^oio; ;25*cm 
>!i2i aoistiei Fsstoi 5£BiPa Diaoia aoisMPM Bii2sioi iistf2i 2f«Di ¥?i jEia, ssoi asij- 

i!i7K a7| IISSM,: @«2| iiqOI gggOl as 3^7K 2i2. SaSI ilSeiSOl 3^7F sia 

2StMA|2l aOIWIfei F52tS m UH&s|*h?«S 55«Pa OI^IO. 

B a@2i 39521 W2i oi^ati ea^sis! sssi i2o%o][Ai2i aom^ a4^4Si§(s(Mo))s sx 01 
Avoj 2»oi BH-sjsfo. i2trcMAi2i aoistjei §4=^101 sxg asa, :aa. eraiLjoiM. as. s?^ 
§21 .7S AIM SE§ ^7ierag III2J §121 4^01 3?flaa. sfggoiLj; iiaoisy, ?sdi gcH 
a #21 s§ ?7isFs aoi sio. i20icMAi2i aoii,tf2i g^^gs #§^maj 'snum^ 
oj, oiad. AiMg gg (a2i azi-Ea se. sad saodSE. ms. -sad $21 iioi 01& 
Afss^. gEi£Siifg2i as^dNj^sBE eg(iB ■ B n), oi;diereiaG9^(ii} §01 ch§), ad 
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aoia'^fsi g^s^f s « oi*H3ia . . 

e.^2i ^EEi sfflsj b»3d. eaHssi S12J. .i2ih:(HiA^^ aoiijtfsi @44g(s(MD))]u 
^ M^^^r^M^M ^Ji^ M J^tlg/ twKws ^ss; eia.. eKiiuioiE,, a 

s, .«?^' eHi 7® /iM .sEs i^?msm-m?i sssi -^^ftoi. a^oa a,, etggoiu, mfloisa, ^ 

m dssis ^a. sa nm^m^ i.2p%od^si aoisitfsi s^^^ssi t^ai- «is;t!si 34<fssi tt^ 

S 6X 'Grt|0.|&, 

S4'«s(S(M0))s ueaijoixis cm^m e!^Ai?i^ api at&sisiQ. 

^ irssj diftSd ssi=s§a iies ^7i sj^aisis aoii 2jje> 5is vAiiw. tfs«?«di 

oKHAlSiXl S^SS, IS 7S AiOJ EITiU .1S2J ^S7iag 5S ^71 

ShS SOl SiD. ^71 i|S a«%AI9|7l fliWAJfe «|S^ia(§§6^aiS^6| gZfilSISIGI DlSd AlMS 

as -1021 Eass. s s 9dS£. !«&, .§• S9d $2| SS2J :oi& i); A^ss^s sass 
5!&.aaitf jfflsjsa.-sge ds*ia so, ap.Hj#s}a?CTfe^7i ^s &^ai?is 2qid; 

y(HD)*S(WJ)-0.7 

H SS2J Ol^Sd SaiSWa SS2I 4=§7| ^2HS 1 .Bg/rnVd/OJim OlSFSJ ?10l dfiT^SlO. 4=§ 
71 ?2Hdl h5g/(ii7d>0.1niiflS aSS. OOgJEH, & gS2| OI^3d gE|=^g?S gSS LHglS 2171 

»esi= 5sasAi Aissram uisi g>^^«oi ger§+ s?7^ stp-. 4=§7i ^ams sie^^acss 

fe^MAI a?^Jit} oKfl OlSd AIMS SI aa°J aaiES SE, § S SdSE, HHS §). A^§S^^ 
SSIiSiaai l§S(D|lil:S!EIE SS(«i ID n n). Ol^Jr^ejacqiM 1) CH§). 2d ©Oil 7^iS^ fi 

a^s ^yiAii ^ a= S7W2) gon sisj sioim 4? sai, s mssj m^m ^Af?i?a s^s 
s arssi qi^ffld ga=sBi!! issi xosm^ sxiei s^s A^g^ ?^ sio^ mm. w\ ^ 

lo^HS) > -^.61 IpsCMFR) * 0,62 

s Ers^Ai?i& ssissseis m&s.s^U Ec ft^i ^ 

log((6) > -Q.61 Ipg(KFR) * 0.52 

m s»^Ai3i^ seisggg. E£ m^Etim 3001^ sassii.. 

71 M^gU17K IKII^ SSIHSggSOi ^^7IS ^SSISS 
^§Sji2:S imtm S= EisS4=732| IS S^tlt^ 4=731 SJ^7I0I SSSKB i#AI3lC 0I2I- 

7IB.^, geW ^gSS¥E1 grSSKJl. az|g EaOII SOtAI, aim Hi^AI3l 

oiad if%M,aa E|a ^E&^^^^ mm Ai7ife a 

□#011, aois oiad §sa sssj s-s.,**f oi^sdss' Amsioi oi^sdm. aoigtf^ ji 
Es seisa oi^sd SEisMga §ss ^assfe. sash aaMSAi. .sif«f(=aoistf)2i sdm 
SOI S7ISQ. §^ oi^ad SEISMS!! sas ai^nr asi. siitfsi us. sduHss 

4.5-5,518121 g^ioin, siHs ^*(a. gjsty- jgienji sswrm, .sadas ssoi 530173 biEi= a 

Wa, fr^SJ Ol^Sd Sei=MSg!! ISOHAj^ ^Had«HSS"6HH OI^S^ Sfe 201 

m^m. m'm.m ^sadmsoi m oisiois, ^ssmmihsoi aoiTaxi sa, gs2j noisi;^ 
2j a^oi 3^7Kaii. a^sfas 4stis}as ttisi mmzi eeioi g^oi sfe 101 sjq. gg? 

^ ^S3dffllg Um^tm^ 7HH 0I#, QJ^ d^S■^S^7l& eUH OISOIE]-. 01 ill, SSdS SI 

oiE 2sn oi&Bs. u¥CH 4*sei= as aoiyjtfsj sirH}iMi2i. ebsi sssm^ei die 
■m* aoio. sad SEB if§ Jist^u^ aoig}tf2i 121 sHg^s^ei sjg gsiii- gE^a 
s dssra^n, lao-iBora aoi ummm, s.. sad #21 azt simm 2ioiAi,,BS2j m 
^mo\ nmm sh» sem ssvsm oisrs ^ci^h^ as aoisti^ aiis2i s^s^s^ 

aduiss iguh oisia aoi tim^\a. ^mm u± adwsDi itnois ^£a> soi 
ss2i aQistf2i ih^oi ^^s>7iu, smdiMaoi sifliEiTiu, aeioi sa-ssw afe 3:^7^• 
acf. sad se^ asxisr. ^waam. i!0]stf2i ^^m, sraoiHsai es ssi ssmai aiw 
asffi- SE aas d§«ra §12, i50r-i8£rca aoi uigsisia. 

^stfss ad n^. ^mf2:s. ijs 01^ oiss □ J^oisiaAi. iso-iso^oiiAi siiigeiin, 
eio! a^^s^^ ass, e egg oi^ad sasssss isoi soiaa. 

sti. B ifS2i oi$ad sEiBMs^fl sss ss^ ir m. Mzi&ssi aoaoii B$iAi 

iss^i^xia/ H in^s s^Ti ns^oi 2i«i ^tssic as:oHJD. 

oiaiH. s^7I *i 
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lo3(MS) > H).61l6g(MFR) ♦ P.52 

Ms#ai3t iBQi^ gassiesoii ^^^m Mms-s. ti^^n ^ ^^^^jj a/as a 
g §£s gsa.Ai?i& aoi oi^gijsi 1121 snwteiM: -aii. sh^ ^ss Hfeqsi 

.01 Diaa Bj# 120~T5(?C2| SEMAI lOiatSS 891 OIS^ SiiSm, OICHAI SEI 

^ aii7l(HI EEfSHB 150^t80icMA| ^iftF^S lOUH Oms SdAlgj 150~180tOilAl 0I& g»a 

S?l Sfe B4!-7^-2i2f §*2|: StJ" SOfi/J. SSU S-SJ^aSHIf. 01 Iffl B13#^« 

a. 7hiiflieioi«g □ M! sfe s^«£: ^:3i- Disd sj# .ssg 120*150x3 sss ;7ha 

r^iecrcojiAi siwtfss i.tnH "Oishs a^^Aia m isQ-ifficooAi wa- isa*©, ^^ma. ath; ii 
aofl (oaAT, ?i#2i ii^## .«ati- 3 a/as B.m2j aiasj. aoo s^i afe is &if3Fi5:2} 
§i!i2i si^ ewi sMAi, ast> g^ss^atitiK. oing, si3#»sai 7fgig## mti •fe 

s ^oa 2J0IAI. sc«s 3^ dii^aiy gsjisggs 'mm -Jo-arcwiAi onoi^m ^^twrife 

Uief&'S tf^SI SlFSl SNAI tflSZI&hJl. Ull^3|e|^7IS 24AIZ^ dl^lt^. 

.01 s&s^sAdfe Tiwm sE^^oiu, ^A^:a& ia^nji^tabi sitf. s^ms^ioiu aw 

H 7hS0B Sia- gfil SOI 2i«LJ-, #81 t^SEI^ SfSO. 

01 AtStfS g^SS/dS Ah Zn, Mg. Sri. SI §9 Smi timmmB, Tl, In. Cr. Nl. Cu. 

Pb. Fff §:Z .mn 4 Ko-. 0I22J, 3 *EP^ gat 01^, tim^YHs mM oiasi a^j se 
f^aj i^^3lQl B^l^tH:^ oi,Pi §t ^= onacH. utf . 3. 3 

20in OI^ID. 3«rSS| AI^XI ^U> S^SIS. SNAI 50nD DIEK)! S 

-3^^^2J S^ES .JBOtK Oli^l HF&2^hj2, 7QCK 01^1 UH^SKH:. 

a, t^4®-i2j m^M: ^um. 7^^l«lao^sol $4»t^ ^s. 7FMflaoi iissai. assess 
If §M bl^^^7^ AfssD. 0I7IAI. a^i^gsi s^mm: g&a da- g&s ifa 
S2i g*sttrag2j msHJiB. ^si g&g tm^mimo} ssrssi m^ig. ^iys. uisaoiAj uy 

s asE lo^Tcrr om^ iiE£i as §«iui(HiAf mmm ^tsAi^in. a^is 7ia s§sk)i 
^ssAi?©. gs^^sofl ^gei a-iJ:7hie sstm. ^Disg <i^Ai7iaAi §«aaM 
saii5iAi3!> ^stiQ. e+aM2i s^s2j ^is lo-vsohiei a9|7^ Hi^^m, 
H©m?os lo-ajraei g^ioiD. g^e^assi s^§2i. g&aEs sm* *(w tmy^ s 

a ?2i#oi 90X3 ys ss^us e.^ s^og ?^>:uiiat)i s^ot ¥^«>?i ^th ses Bl€^i 

era SH3-. 

@ itscHi sipiAi :@oia g^§# di^aa sassgt! sssi mmtm a g<^a^ s 

a. B oi^aa sa^ses sioii. g^s^ a g^^^rsis s^m mm 7>^iifla 



48-21 



■^2003-0022791 

S if32| tJEH, W22J »32J fjEH. fll42|i SEH S!- S152j 0|§3d MSlS^lSS § 

MS, §i3i2j oi^ad #si«sia ggoii dii»K)i: *i*ers« ■ m&s sa 2mAi?i= 
aoi an, aoiwtfsi g^^oi ei2. -oi^im siw sisj sssor^^s s & oiua. sia/a 
DiLooiEv 5as/ sar> ^Diu §21 mm 7m mm m mur^a^ ^m^^m uman. 
sMgoiu eiaiaasj oi5y 121 wioicisi ^leisj 13^.^14.^ >; o^q. sl, g^oj ^^gg 
!fl isoji bi3SK)i. smtf ^Hioiois aoiif«=2i &goi fea. s;s^«oi sias^,. saisj 

2j omsa gsisgies sss 5§g. see s££ ai&sis^Tfi Atsw sio-. 

< J) gf Se^cMS) 

J IS KTZICBH tOSiM. m :^iSS^aC^.. S^fSPISBST'^MIflda^iEim Mmm. gEISSggSl 230X 
OI^M §@ SaJESSeSS a-§<^£ Ite/gBS SSi^m/ >:£a£M e^B. 01 iSSe<E« 

6.510/^21 Til 0121, ^SSm. SSS^CMSJ£S SKQ. 

(2) eiM9S9eiqi.g(HFR) 

Jl$ K67^ UEHH^ SEIHSSgfl Altll^^SOX, 2.t6l<9f)0l [QaAl ^Sft^StD. 

(3) M^SJI 

Sa3S|^^a# AUSKM. Co9sweri2| OIM[Polyror Engineering Science. 12, 64(1 372) JSS^EI 01 

«^2| 2a2s^§g ^issiaa; 

^ : ES!?Hl£ia - SaSMB RH-22tt)tj(RbsttndAf 
S£ : 2301C 

aS^AHilZ : OOl/l.Om^xl&ni 

S.iE!|iI)^1 .Om^xQ.TSm 

dSeS^E : :2s Ve~lB0s'' 

«®s 5HAls^al:>. 

epgswMsi oigoi mm. ffloa a^a^^MAi assis ae4^(AP.«)s a»s£2j assag 

21DIAI2I SSi7q4*!lQ; 

sa^saei • Bi£iHiE)oiAi& mom cm m'si amtn sai m^n ?ioi ^ oik s&4£(hiai2| 
^^i:^^ 1 I 

3AI*HI. Die21 TO^g AJSSIOI, fflS^S eOs 'OO-Mej at (60j. n»(60)g :?«J2a3-. oiaofl 
DS^IOI 2|«i ^« AEBOs" Oi|>J£| M^SUiCS^ Sf!«i(aO|Ai2| aeSfa»2l U|.)§ 
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^^(60) 

(4) D|I±S^^ g3(iD n p D) 

MBi£sil^# orq:M£s^^T06o|] fi8Ai?j; jEoiii]^. jmNrzto sixia Afisi^ili 332;^ii}i^ 

Hay<lshi7^ ^{iati; g^aCPolyoer, 29, 138-^143(1^8.)) OD 7\&tKH,.Mm:P\ .S&S^ ±^m.m(ii.,mM. a 

ao m^m.2\.mms:^M, n-mBsi *st*ffi. iiaasj® cHm?i sai aa ma s 
^pfl CR^^ mmm "H^s^: mtmQ, ^ssas mm lo.. 

^§#0H : o-aisM»!!^(SOvt]e)/»SS-DG(ldvtX) 
*SSE :. 12p-^i3trc 
^EHfi : 67;^liHz 
; I0m^'(45E S^) 

^ dS14! : 8168 

(5) S&, F22tj F52f 

■^tmSi SS. F2gt, FSgtS S.EI2Se| 7Ms*A|3PIAK)IAt 3582^ 2>^iy E ^§§«|(AMF/RTA-10me Af 
^m,. eSKSi fiHS «S6iaC}. .^Slftf : IBcffl, #Saiitr2^ S12{e| Utf : ICS AKJI^M 19 



era0. a, F22t, Fsstg ds a, spu oitr aism sioiai #sig T^sseiE^riEi 8o« sei n. 

igog^f fg^f in. SE 7h^AJIJ|7KHAf JEIS HJ^SE §««Hi. ^^7121: mitt 

(6)1001 Ml tI^S^ 



1 &^oKA,. Jm W(SES 5>» ES 1ft«fli)2! .AI0W8AI ^gs ^ ■^'Sofli, gOIS 3^ S^iOil a| 
4&ra;GISej SIOGIMIOI AfiT lOwSJ .SJ^ SiOIAI, /^^^ A. AJ^i- 

5«»e! sjoiiM. ^stfss sstr 2as smia 2!# b. Afa^ i/«e! mm mM. ^^f2M 
mtt mm mMm c. ^ 40riiii oi^ sjdoimioi ssis am xsaj. i:?iej2iO. 
a, 2^ s^4'o^IA^ ^ 40™ oi^ simimisi 4?, ^s 'nmm, ^asj. msztm n asei § 

IKIIMISI ^^/^os S.. BB2I SSM BtiM S0| HH5r?^jqE.t Olii «F 

U2| tr^OJB BUM ^sSSHSS SD. 

3*1 I ItenoScope III ^(Digital Instrunents 7^i;iAIXiPH3IAI: ^^) 

siiaiut : uEis ess 

?A»a-E : fflSa-E 

?Ai^9i : \m xl/qn, 5^ xS/ni IpAm xip<i<M 

i^Al^S : 0.3Hz 

(?) Olitefejg^Af ii); 

3 *, i3otiNAi zAia- asaatio. oiass^a s§«(ib3)2| AisM^^sra. ^^ss srg:'iM an 

bif h^BSS \2Mi!t aSt-O. QgM,, 01 AIS# JHLHJl/OWgSS SSSCT AJSAIZJ ^^, 13Dt 

(MAI 6AIZF ^s^ztm. a $^:Dra siN'(B9).3 ^^m, cmms. 

u-(9 m xtoo(x) 

(8) lisa£(l al) 

t35%2i. EjjMSFS! sot S«IAlg| gBISSgggog S«|0|. ^SSTtl^K?) S.diE. MB mZTtm 

AffSKll ^SSEIC>. 

(9) SaaOIS£(Tg) 

Seiko InstrimentsA^ 83^ ROq 220601 Mi5S@ Siii3S:£Aj St^OI^OI SSeiOl, §S 
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tin, 2(^:/e2i ^Es ^tm. soia aif^ss^a giM Ja^r is^ ai^:^ sscszodEi lhs 
ssaag A^g8^o^, «,eiaoi2i THAIS* saap.iS£(T9)g maa. 

(U)SAI. 2qOn»ii2J OSS S.2ia..QI aS2J sow 3g21 e^S© li2. 120rc2|. g.g ^fiM s 

.gi§ BOMipff msiM. ^mM JEsiiEiw ai€»kd ^sshaa.. a, a-;ii^(?) m^. uss a^aj 

3«- «S?!(«4|:ET-3q:HK)g AFfSffl, SiSSO;M, «|« lEaS. 3?a=^ O.OBimg SfSU?.. 

H 2j»tq, ^«ia as uEM 2!s sea. 



(13) El^# 3^S^# 2 ##21 j^ni 

f2ja axtaaisiTBos A^#s^Il,. ^ :?« sf®; sissai a ?w *ssf 

SIP-. 

JIS2874iaOfl :?I^SI01. ^fAI^7I Qt\m^^S^S.7i m 
-see AJ^eiCfl, 60S 23 SejSSAI ^oi53a. 
(T5) gistgif SSSl ISSej 

o[§3A! gEississ -mmm s^^i ass«r§«(Hi §-asra> a^js r'ng.^iisi s^^asg 
^Ei mmimm mMmn, sis a^^ios ^^ai?i.sai> MacbethAf mmzmTf&z^m m 

SSKH 3«^»£(r)o9(W^S^j!K§)pi' 1 .9-^-2.121 mm St^DIi^ S^Al^. 01 S 

^^^^ 



SSI 3«i»s^as Jis 2874101 ?\^^m mstm.. m ms ^fsio, 

(16) sarSE 

3^s*ia 01^36! saBsggs 1S21 11^21 aatsEfe ii^saM au^msi m^imi 
sasssei ssxsaoi :7f^Airi7K)iAt 3a|s^ S645)i sa^aE^w m^mm Mm\oi aisAiFin, 4o 
•cMAi m2i^n isbh^^ §s«=a:ia2Mssgs Ajgera, era^E iocbi/&os a3E era 
on 2i«8 §§«haa. .E> s-^m-^ a s^^iiiis .§^21- sasssis s 12121 s^s 

E^ s^^^ 9 s^tmm aoi ^7isi- sas^Ts 20^^1121 oi^wtf sasssei is(E 

eilPI 7F^Ai7i710IA» flSF S845)S SSt^ag^Tfl: {Sl^fi AISSKH SISAI?! iTisTls&^IlU 

^tmo:. - • 

(17) ifri#2» 

Scotchaark. 4(M$Q}S ^@A|?1j1. . HOmililodem ControlsAI' it± ^2iS i(S ^ Oxtran 

2/20S SE 23%. ^E DXRH21 ^aOlAil 

(18) =*:§7| fan 

omsiiy ia=Sg8? SS BJ^IM SolAlfe MdttBWtJdem/Ctontro S|S!2| s*| 

PHWATRAN-«3/3os Anem, SE -Jot; 6E 30X m2i sawAi asstaa. oissi! sa^ 

SSa §§M 9SIA1S g^^S aoil, Sa5S§?!a21 a*^ SSCaW a^. scotchaark. 

4o«i?j]S)s sj§Ai9iiL ^71 5Z!«s 

(19) ^5:adllHS 

aa«^ srssm, s^esm sohAi, aie ^og az^ssAia oisa gsoii aoi 

Icni Am2| 2f2f21 SDj §S2J aOjgft/. ^»tr£S SQSCT EIE§ ZISAia 3^. Sd • 

S 41SSI0I> S& SS2| ^21 ijO|(ciii)S ^mH. OI2iS ilO|g(tf OI21S 10i@»«f< ^>tf21 ^ 

^aduiss frisiD. 
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aoi looQj,, ^jsi 15/Biei s ifssi oi^ad #siss§sg is, jes g^s^ oi^ad MEissgts 
§§011. '20/aiisi .amn wtsiEsm&: nmmts^sm oi^t^a sa^sge! ggsi s?^ ^<^§ 
eKH2i aoDSioiuiqissAi §i£s ma. gsg oiad sei^ 

a OB, iSOil M3S!0il-f d5 eoi M0I7CT ^fflLI lsiS2J.^^j .^S.3it os. im. ii 
(^AIOO) 

e SSS ^AIOOIHI 7lMK)l. ^SSJO-. £E. =ig ist gJT iqSjVdc ««l i!©oi Sim ti. 
gr§?|21 =1321 ^^f ifcS2J a££.5a»h2EJ. 

g§S^(MS)0| t.5cN. Sg#SJ?aOrg(»Ffi)br 2.3g/10g, MiSEfE^l (m a 0 111)01 EX.; Olie}?! 

igO-EeSCm 0 n iii)OI 97X> 0|i^a^i(l l)7F 95.5X0111. -S-^l ^(1)21 #B§^(MS)af aefS 
?aOIM(WFR)2| 5F?jlS S>^A|9|^ S4|| S^ll Si-b Hgg lS|=Mi!?S(HMS-PP)g mWCSi HI 

IS iei£sia! jSoswJKHi. ^Biisgssoo^ism. S4! aim saM^uiAia 

4: as s7rasAi. ^«?iM ^gsiss s^ss>?a s=, T9. ktc. 3cg/g. ^S7f 

21 iamiE»aHis?(j §tm2i ym^m^m pmm o;i5s©^ a7t8Fn. EHsgf7a3ais/i> #Hi«is;q 
^ii, Dfir^Eiiasj ^□ofl&iomxigrit o)i:ifa3i i:i2i tims. mitKn o.Bs^ apism. oi^sr 

S7IM SS$K)1 24CrcCHI>() Tl^w^og o^gsm 20^:2J 410fi #2l-AI5«j ^2^101 S^fEIS SranaOl 
S 9im^> »00ic08;i ZAI^h aSAia St il4gm7|(HI S3*H)I 26ffC(HI.AJ SSAI3I. 0121- sss 

01 AisM iffi'cMAj as'a gbfl miatM^ msai5?iii. i4oxs Mm* Sahdis s^ai 

?j..aoigftfss aw a6«sH3i ^ai ^'shiai aajm. jb^km. oi ad« eshs ebskm i65 
•cojAi osann. tetrcojAi *stf£s tuh adsm. oioiaj, ^(tF^s osi .oisj#^oi?iaAj; leo 
xMAi aiisAi0 aztsioi amtm, is^si omaij saisss! if t saa. 

as 1121 muz^M i#sg2i g7hg3« gasioj. 2 iiM im^ct. iss soisss.»2i 
sipr^ii, t.»§q«Qi ^traigAioi. a^ass. g^^s. oi»7is«or ^4^f2ci-. 

tiAioa^' 

^AiMi )M sjoiAi. aoi^*t/2j ailUHSM ioHHs fes.'a oiaife sasr sass $w 15^21 
aihe ii.aHi uma. as 11s aoistfsi ggoi sa. tis^soi ^^fS^iaj gAioa 

«4^^^S.. S^«. 0W7JS«0| ^^sracF. 
^Aioaa 

^AIMIOfl StOlAj. S4IIM7I1 ?>S HMS-PP2] SSfHISi: 5S^. gadAIMSaEiaa!2| g71#l 35 

oi^ad sss ufAiogaEs stsp. 

SjIFS XJ.aW UEKHa ^S ISS aojl!tf2| ggOj tm^m $4#2f SAIOfl 

fl4aSS..S^«. 0W7ISS0I ^^FSIQ. i^Ta^T 

^AI0I4 

^AIOIIS: 

^AipoiM stoiAi. §a=si?soii ^mm,. ad aiod 7i:4:a- ■s.im ^lAia 4s 2i= §7rasAi, ^ 

«7I1 a§SJog tl^SOT El|eg!4:730j^ xg 75^;.. a#7F 4c9/g. ^^Sg MX2| p-ffllSg 5SS» 

stmm. aoistF«s am. ^tfss tuh adth a oias sifLK aEass asw =)« i5«ei.or 

^ad ia=Sl!S IMg ^A|pll5S.SF2Q-., 

ailhs su^ uEecf. ss ims aDi€.>tf2i ssoi sh, tis^soi ^a^v sakni. xi4e»s 
^. S'-=^a. oiwhssor ■^sisiiii-. 

SAIOSG 

§#S^(»6)0| 20cN. SIMlS$eaOIS(MFR)7F 3s/10e, DOd^liBE n ■ iii)Q| 97X< -tlli&sreia^ 
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e.?aa^i^,()fl■iaa2^yal^□M&lo^H!Xl^^^^ ui#g istjtKs o.os'm ^mm. o\ 

Ql AIMg i33^cS MSa gOfl #2^X131 P1I1AI?|I1, 138^GiNlAl ^Xl^f ' gXlOIS 



efloiM(iffR)si e^Ai?is siB M?m ms-ppi 5§©iEi urns. ieiJEsgsB 

S*^ EflMS!4^Xie!. Tg TB-c/^S^I- 4c3/g, 99J2J B-ing2H9 76-c> Ml 

7\- 3cg/g. ^'Sl 99X2| 4^ p-aSS! 4^X|2J 20Siff StJ«Hl, aOl^tf£S VIHH. ^Stf 

£s 6HH ^ati 2 0121=, ^Aioa62F sst? ^sss Ji^K^wi iBwfii omst! gsissga ms 
«. OIWFSSOJ $4^«Fao. 

mmca a D iD)Oi ss.^..o]±m^2l'^M)^m stxsai. 4^?ri^(i)2j §§se^(MS)2F aMee^aoim 

(MFR)2|, SMS €h^A|3IS Si8M5|g HNSrPPl Afltr a 0|£|fe Sg!£f 53 «S «S}# 15 

gam 2£i,2bji ustiia'. SS8 soi^it^ sioi #12. vs^m ^^^tm saioi, m^^^ 

MS(ii> B B 8)01 OlJ^ejeiisdipf ;?7%SM. mS§e?(M5)j!J asgS?iaqiM(MFR)7F SRI ^ 
I03(WS)>-0,61 log<irft)-K):^ 

^Aioii5M 2di>M, Sfe HMs-ppei ^eoimg 2(sga!£ tm. sassgaoii ^§sni, s 

i! AIM 7\±^ scum =m\M^ 4= as s^raeAi. ^gsjES 'H^^sw 3s .*i84'7aej> 

Tg a)*c. 0.3c9/g^S© ^%2| gEIQAliSSEiasSt AfgtJ 21. Olfflfe SStf 5a2S^3J|3f 

e^DB l&mfil OI^2<y gEI=Sia! SIS ^AIOBIO^S SFSIO. 

^Aiogi2 

GI§Sd lE|£SSa! ieS^AI0ai2S S>2D. 
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4IAiOil|3: 

Kb in iD)or ;giifcere(saii( 1 1 98.ste!: smm^ii : vmvw Atsij a oia= smt 
#?w^^)jfl 15^*21 pi#g 

^AlOjjlM aoiAl, #§Seq(NS)D| l.icN; .i|Eggj$2ibie{KFRPI- aa'IDS.. M:iSEF= m m m) 

01 .ojiie^qolB!i(||)7^ garoi ^j^si leissiaM h»s-pp9 jossx uym msiE^m^m 

MBM^. mO\^^S. m..^^f2.S. 9HH ai!t> 2l 0|£l= S^t^ 2aSS,«^^ ^J)J15^ ,D|^ 
0)01 0|il:ere|Oj^i(J |)7F 9St2J STqg ga^lISM HMStH^ :5Slf«. §7^^^^^ 
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01 AIM! isotojAi asa gon ,S2^A|5^| oiiaAi2ii2> las'eoi/j isxI,?<^*^g.is*tl^ mwis. la^Ai 
^, aoist.'ss aiH: s<ysKM ^aj ^smai azmjo. jd^kb. oi sa mm eiEis sb&kn ibb 
•cM/d . Dflgsm, leoicwAi j5ia*tf^s lOHH sd«i-iiv oiofAi. ^-tf^s "ss oi&g ^owia«.. 
mtwM sasAia ^. azi&roi ■a^sf; %nii is^ej oj^sa ^aHsggs est sao; 

43,4011 uEftsa. as iss aoiiiitej ssoi fse^goi gsMsm, s^s. ol^t^7^ 
ssoi S2rs,jaa-, 

uijnoii2 

ad eEiisia sMM biisoiizs «i2p. 

€i2e S3.40II UEMQ.. S 2d W 0101 mSQ\ C^3&^7I. DBSOII. SSOI SOi^QTi 

asit!-.^ i5/aa .oi«a:d esissaa ssB alaoi3«g.ff^aa ^ 

la© 53.400 uefti!a.^oi& §ss gs^S!#Ei a» saw. as 111, ?i§;q2i7Ksof mBK>^ 

soisoi dSSKfl . aiigAj sisi^oi '^afs^H, saBjog ijv, asoisiOj 

U|iilOiL4 

XiSlfe^ ^JJll 'ISwa :OI«ad SEI.HSSai'SSt H|ipt4S »2Qf 

gita S3>40i uEKiio. sad^ disi jsoisbi omy\ iiisoi« s^%>^ sioi aoisqxi s^sid-. 
uiHomoj 2101A1. Meisssn smmm. mm^sm^m ^mm. 2d aioh ^F^iia ? 

§a991l!2| mEiaA]MS2!EH:ia!.# 3Se« Sasm. aOIStf^S 5HHi ^Stf^ 9HH SdS? 5j .d|2J 

£3,4011 LiEKijD. gs sjdigj&si 3S0I ^3, ^ssisoi omym^s. 

3B§ £3.4DI UEKiiCI-. SSdSr 0121 390ISOI dS^Ml. ao|2| BSS Q^ff 4= SiOIA] S 

uiiaoii? 

Sim S3;40i uEKija sadtT oisi isoisoi oa^pi toisofl. Easier ssoi soixiTi s^stD. 
utaoiiB 

3 ji@ 23,401 umct. as. ass 8ih:oiiAjs) 3oi^itrsi €901 '^ji. tmm&oi s^mn, n 

U|2bg9: 

uiiaM808 aojAi, aoigtjss m, ^st^s. "na ad& a oia^ site? saas a^Rt? ^jb is 
^ Pi«iad SEi^sss ass tiijaotss e^ao. 

|^^3,«»^u^c^ sad^Disi isojaoi di»ui.. sttt.^ aoiaj ass ^ aojAi, 

diiiiogro 

uisoiBog 5ipiM. .m\misi adUHSs shh q «@ s' oia& ggtt^ zass nj^iti^ ismsi 
oi«kad aeissags mmm uiiaoiio^ «FaQ. 

S3,m uBMCk. m^mt msi mm Q»m7\ oisoii, aioi aoixi?q s»siQ. 
miiiogii 
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§3211 :53;4oii uEmci. sss aoiiJtfsj sioi fefii. t^s^'^oi MSBSfi. oi»:?ts«dr 
uimooi2 



^ 53.4(« uEmc:^. as s#s aoistfsi. g#oi y^n,. tfsesaoi s^ggafa.. oiwesoi 
mmm s3,«h uekso. aa.iss 3ai&>t!!2s HmTi Mn. issi $is^o) soisq 
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Efloik(MFR)si ^7mm sj^Ai?is MassEiis ss^s oi^^n, ktf gasssgsoB 

:^AI0916 

^^mnm \z w±iiBB ssdn m n ai.)oi szx, o\±mm2mMi\)7\ 9sx.. sms^(mo\ si 
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mmS^aOIM(KFR)7> 2.3g/IOM2J S73?i gEISSlSSOJ M^#U|7^ 50. m±EEt^ ©©(n m a m)0| 
92Jt, 014:1161 SieiJin I y7^ gs.st, S§§^(MS)OI ,20cN. ^MgS^HIO|M(MFR)?f VlOSffl 

3^fe 2§g se^ §aisia!(Hi«-w)5siSrBigs"a^^ gHiiksis wm^m: ssifsi 

•i^S<?^2J, Tg 80-c:.. Hg^f: 3c9/g. ^ ^aAjesaEIQSIg lteS=X S7FS«t> * 

o.i5ss=^ mmn. m*mm^r smm^m^uE^ moosmoi^Timmmm 1:121 
HISS stmia :o.BSg^ a^ism. oi^ai!?HHi ss«ioi :24trciHiAi :?im««s, grssi-ii. arcsi 4= 
§fi gat&K» azwKH 'S9i&s 3m,m\^-.9imi mmM 2x12.^ a^tr s§ g*-2rg?iw 3S 

di aiMm i35ic(rtAj fisa son sufAia wgsni. i4oicaii/M sjq^^i mn^Mois. giuAi?) 
n. mm*2.s m H<y©KM ^ai as«Ai i^zjski. >ii^ai. 01 m lei aes ssskm les 

*cOfl>i. MlSm,. letPcMAl a^ffitfSS 7HH ai!«>Il> QIOIAI. ^»tf2iS && QIgf© *3Ac|, 160*COg 

^Ois si.^ SEierKH ssM iMii^cf. ks. sss aoiiitfsi 

^AIOIII'? 

^AjogisH sioiAi. aoisfiisi sdiiHss iiws .oia&. 4m ' \shai 

^Ai0g.18 



IIWI ?10\M. 34! AIM 7hitF S2hm H?UIAia 4^ g^^SAI. ^«7|M ^§sjog^og|. 

« aas^xia. ts 75x. s.m?[ 4cg/g, 4rSs p-mae 3s^ sa&m. aoiwsf^s 

§«. oiwtssoi ^4»shap-. 
^Aipiia 

^AioaiKM aoiA}, §?^3g^a e!|hs4=xi2| st^^ as^s # a oiiife §st* iass sistti-^ 
a5,&2s uEeo. gois §#s aoia«f2j ,ggoi sa. ^i^e^^oi ^traj -souai 

^AI0B20. 

^AiW1S)I SiOJAJ. §4Bg7l# ?>S H>IS-PP£| StfHlgM 10SWX. gEIPA|gSSEja2!!2| Stmim 5 

aiiW S5,6oS LhEl^a^. sots USB a01S(«fSi 3101 %j2, ti^SOl ^ttm SAIOll 
^AiO|2l 

M^gUPh 50, MiS&H Sm(o n iii J»)DI m, 0\±^mm^^\m 96;53t..S&5B^(«S)0I 20cN> M 

mm^^mmimjpi 39/ipMa sae^ig wb-pp sbssrhi gaisggoj ^sem. aii § 

OO Phifca •?U|AJi! 4= as S^I-JISAi. ^ISjog tfSSCT Q13ffl4=Xia Tg TS 

X. M17F. 4c9/g, ffiJEJ p-lliaif Tg 75t;, SS7I- 3cg/g. 4i§# 393C2I 4=§ J-QS0g 1® 



g^ssw. 20x°j siaeHJi a?}SH)i a7iEm .aoiiiaois. aMt+ lootoflAi 2Aia as-y g 

g g)^ofg7|0g ssdiot 260'COlAi S§Ai?IIl, 012^ S&IS 71S g^ti^ -^S^S^S SfgiSf 
01 AIMS ISE-cMAI SOfl «]UAI51 . Oia«Hl. 13?t:(HIAI «JI?Wa gATOIS 
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